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f&M&mL^m$)7mm&&mm&m?itim° ^a,su *b 

m , fa am i fl-sufe*®*#. s.m ,*& AA*6SiMs s bisii 

ffl.ikfai&fcifyffii Lindahl equilibrium) aftl^ 

Mfo&M'f g. Erik Lindahl 

#afc ft *« ±s ras^a tHSia,*»«»***«***&. basis ir 

Aih,SmA8M6Jl^A$:£3£**^Afi*,ffi&T##i$#l,«H'A#S5S£:fr 

BmistRges5*^*o 

pftflinar.aTjfmi&w 

, HJfc,'MR-j&1B**#*«ft S BWSc SS&tt 

Mo a«tS^M¥(free-riding)„ gfiUl.afi A ft»Sffl7a*Att»Milttt«& 

ft^SKASitaMistimioo 7ca«j®,Rfliinfwr^fltjR,jsR^fljiiiWA^ 
s^*sA®utt,ss#A#*^ea^7*ffi"i5tio &a.,finnst Aiims 

«,&&®^tt^¥-T7j®7W#^5e,B$£Sj&ga?l&M. a#‘*t'i'-A«&(£i 

mn*.o 

# 4£ 

£■-7- A§£&ikW ft A 51* &fife A *j* £ 7 * M tt ft * ft 9 A£*f Ai7 W 
Dt,^m«l'S]®§*!iia'7o iB*Ae^A^1AaoK«a,fifeS^SE^#^ 
“»*”*«**. Ai*7K±J*0»±»Ji-*iS*r,*AiS*rJ[*#ttWJ*7jt 
lt££ftJii7}c±ifcta6?ij£*« a»»J6fiW^Wtto JEW^®f4S^J7-tfeW,«A 

—'efi'ne5AsrA-^#i7iE&f]^a3 

tto ftW-feg£#IE*Mf|3tt&, BA&£&7" n 7ffiMiiMRlftAW& l $. 

® «JB:£ttffiMJiS»ffi&fiS*AaSPJ. •£tt*m»i5*lU«aj^St^i K «*W*JB. S®S 
ftR«itrsiffffi-ai«is*Ajits*,stJn*4i* e *#ffnimJ ! (R. 
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jiff A J 6&#3 r fn & * J£ 65 * j*RT t& Bl a 
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a * *e ism a a ^ 


tto (2) Sil.t^ttWIiMTC^J®, 

, fiaffl #St T &3c JS;^ * A¥ M-T 
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*o (3)£#&B^3S&05Jlt«iT,£ 
; tt ¥ ffl tt ft SI» $ HI m 03 If M £, # S(» 





S 4-4 







^ * r * # £ *h sp tt &t, ik ik «j « m * nr % 

j^U^Aa l)fr^t 

L = A(xi , ••■, *„, e) 
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■»„ f£&ft«J£to* 


( 4 . 1 ) 


■K*LJiiSfe*j£«)? c tt7K 3 P,xi, -, i-S^itiMAWs »*m 




e 



*&#ij nmeoM^o fflismTKTA 
^^jsarsi&A xi, - 




iiswr&jtK] 



A;( 4 . 2 )»( 4 . 3 )^glJ 







( 4 . 2 ) 
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E “ /.(*|, , *„) 


(4.3) 


rfi f r ft & a. a & $ is *t 

ill; 4iHJfe fy .Wilt, tf T-ifcftj£if t 

in#*«tHaw*®ttiift« m rt>ifj % «t. m* wmM.ff » #?*ft<n«tti 



m a 5t in W4a Hi 11 = 'i; ft & a « &, & <& m & a u < «•, o)rti, a . 

- ®. -f iw # ,a. ffn * in * r. *5 sfe 'K t Eiss.fflsdfsdiwai^ttiflijai^ffi #. *t a 

B *-s £. 

' 1 '. ft ® ffe * 0 &tit r Kg ffl rf. m a og f. 

ftTIBHtfcJB.ftffUl®* W ftj > nr r s>; 

"foUJifti*:, m 4 - 5 1 $&ft) jfij*-5 id 
lltlflt, rtllS-1 5 

(H 1« Jfc « as»). H ft * tit it 111 ft til 

»fft ft If Itt) n A '? ft] K Mf- W ill;. :)•) T til 
r | j i i -1 -- r$. >& m % a 11 iik n ',no 
Sf • &. ffi ft fflSl i* a ffl * ¥ CtiJ T W , 156 fi re ?K til» fit ft) ¥ BrJ# fin, A ffl A if 7 * ti J Pit ft 

tifftJttlUSFWt fcft-j&.»&ft£ftft;fc&®sjir,iilitt!i*ltiftftA£ifftfc 

A III If] tt III * ¥ ft £ Sf-«|fi. (B |i i| ft fi If it M : ft)1, i* ® A .£ »llfi m #3 ¥ J£ ft fi IS j£ 

w sat" t. 

ftiffi. 

ft in z fifr ha x i* ^ m tt. a £ $ 

CPJ ©' GJ t-F ti . «P as tt fiti Hill jg ?? 66 ^ St 
£ pif 1 “ £ w ,<r as i, (a ai T' •& 

-t I® n Br 1 “ 4 «I ^ ® tt #f (ft Ait f& IB. 

tpftj M«i ft is i - s t|4. ft fn n <* vx 

*ft ftl l til»'. ft Ifi A (til. 1 -t it ft & 15 <1- 

ffistt ft;i iff «f,l*«r til tt ft] ii ife Sf 

i ft 'tftj^"i^ in 4 - g tl ft ft t® B f 66 
tt id » f .«; tM r tii ft ft is n] pit fti r 
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p*m p t ,Bmtfc^ft;&&F c iH*¥fiW®2;y = P s X s + P L X 


4p*amisi#w^ife!ik 







^FW^'^l,fti fe a;SlS : ?t,aF c ffl7K¥®-ffr'fi(y)SiftW^(Si, Li)„ da@ 4-6 fll^B, 


aiSL^aa^^.wtt^^SPttftgp^o $nn££?5t;& 

ja»»«irfl9«#*«-,3a«JHfl»ft»a(i!fe*jg^*fflrBtt»ft^ac#). 
&*&:£;££##£#,a^s,, l,)^(s,. aaa^j 

? , 95 Jt .jn«fi& 9 « »» ft m&m n &. » a, assa*; v-mit# 





si®&«, ft_t® ik'f-m -t *, a i$ ft ft g&ft, an#s- m m k j@<t 

W ii ft ?6^: (Pareto-irrelevant) (ft :?h 35 ft 0 i2 •& Jfett s #f81# 95 » 


i. AT. 

3. &**£#**+ **■££*?!fc**R*? 
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ms&jt. ft***, 



15+wife, a#, saraasntt# jeht 
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li±WSf ffittesjWf?;, Sfl] W it, ffi is il iU WISi EH ® ® w a S +. f@J S; H 












jai.at]M.»,»stt»£iri ie «ia»fl!af]^«iiii»ffliif##i«E«^iSrt 

jnjUS^ttreSsW 

iS ,«f ]Jt£ ttS*#Bfc?3Sfert Jt?s»*i? 













WJtE,«&ftMIi+. 
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(@Tc an* 

„ fesfcJi,,i£MS##^ 



? f«r (Ronald Coase)7 1960 ^Itfi-fnlJIJg^fflK, #0jltIT3&#7 









ill* 


■\, ^ m\ 




S 3k & ffir M *BT $ f w ft &, SP & , * 16* tel m r ft£ £n Mi& £ », a <n«s ## 


5t 






JX. 
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0 




* $ § Jt 3Mf W T £fi £ 
















* 7 M * Mk IIM ft Wf 85) ffl & fig *, m fl 1ft 1A‘& * J~ ( W & # ) *fl j£ ( S 

#) w «!■7 *¥, a® am#? sattHA-j&tt » wife „ 





mm w® n »#f i* i ffla « mm r « je w m 7-, w w % w n 

smmm&Gft&xm, *7« ; Fft«,sef]^tt5fla3fe*fflr^iftSjsj ie a* 3 p, 






^,Sfi$#iiiAc s (s) 0 ift l *ife;&j£fii* 


0) *3t- ' 
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*««*##* 




■>_ »- 






a-ta 






#$-^0 


jp^^asitw ffii*&&&*??£ t „ &mm 


Sc^-aass^L.-ffeMi^^i 


n«(s, l) = p s s + p,L -c s (S) -c L (i,, s) 


(5.1) 


* ?* tt 5 *J ifi S ± ft W oj», 3 ?= tti 7X £fl- -1- m As @c £ &:*r ffi ® #) 


s' m l- 


AIIm 

AS 


P : 


ACs (S + AS) A C L (L, S + AS) 
AS AS 


(5.2a) 


P s -MCs(S)-MD l (L 7 S) 


ahm 
~AL 


Pl 


A Cl (L + AL s S) 

AL 


(5.2b) 


/> l -MC l (L, S) 


(1) MCs,Jg^ 




Mc.+MD L «i£m*) tsffti (2) a^.ffiwaRjjE^MD,, 


mqsaw) 


5fe^« a^,MC s >0fi.MD L >0 o 
5t(5. 2a) 

MC, + MD,„ m 


5 -isi s- * $p fa $ $ W. ail 5-1 


fflS-1 »«4rWtt#j«*S»AJS* &MC S „ 


I 


ns* nr®. 


89 


WT m 5-1 rK-^ttwwffS# 

^MS' c 

^^(s.zio^.S^W^+SEa^TKiaK^MC^ S-Al-inKtt, 

S 1 >0HL->O^,^^(5.2a)fq(5.2b)S*¥,S*lft»^jr^-gt^ffij$31¥ik o 

Sp * 'Sc & j£1? ik & i£, ffl 'A m S ft f«M It £ T, SI&£ j* ft ViU ft % M t 

nu, BP r- & ft tfrtelf T- &&&* „ 


p s = MC,(S) (5.3) 

s 0 ,ifeikis^Ji(iAf n«{s,, o ) 0 Ngam jns^Rrf^ft 

n M (o, u)o «n*^S(s.2a)fq(5.2b)fi- 
M(s- , L' ), IP £. iHk ft « g » n M (s* , L* )„ ffedSSfcfcS n«(s* , L -), 

ii«(s„, o)s n„(o, L„)M^^m±m-tn^.mmi ‘^swcjE&i^KT-o 


*4»r!£S: lift*# 










a ft ?= ill * ¥» 


r m *¥ *i {sr, m r gt * jg if =, ^ jft & ^ t a, ^ $ * w, -a & j£ £ a r w m a a 

ft, BP 


AIL, _ „ A C L (L + AL, S) 
AL Pl AL 

— Pl MCi. (L, S) = 0 


(5.4a) 
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/> t = MC l (L, S) (5.4b) 

$u * r k ^ * *¥ £ s, # £, itt w, & #9 r w « m * 


n s (S) = *,s-c s (S)- (n,.fb(o). oi-^[/-(S), si) (s.s) 



K^,n L (L, S) 3 tgt^( £,: fll7K i l £ *L^ffl) £!; aj^sw^j$9ti^ja 0 


mmrrn.^ s w,sfe*jsw^j?s#.iE, a .titles. 5)s w ,?ng 

5)wa^JiH=0o 



AIIs( = * s -MC s (S) + ^9iI L( - S ^’ ^ 


AS 


AS 
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(5.6a) 


AnJL(S), S] Ai*,L-C t [L(S), S]( 


AS 


AS 


(5. 6b) 


AL AC ; .[L(S)+AL, S] AL AG.[L(S) , S + AS] 
Pl AS AL AS AS 

[p,_-MC L (L, S)]AL/AS-JVfD,.[L(S), S] 

- MDJUS), S] 


(5. 6c) 


(5. 6d) 
(5. 6e) 


ffiS^(5.5)@J^(5.6)aSjJt^a#^,ft^ ^[(L), Oj^ffiSfigC^lfogfe 

$,BP An,.[(L), 0]/AS = 0„ 6a)„ llfcft, &3$£ 

(5. 4b)BTJll, p L -MC L {L, S) = 0„ Egjtt,*^(5.6e)nISl > fi|^) iE ^^|ltWft 



ft «j % . & t *m# a « ] & ft# , j£ ft ft m r sy use a s 4 r $ it , m is& £ f= & a 


^^^;(5. 6a)ffi^^(5. 6e) 


p. = MC(S)+MD l [L(S), S] 


(5.7) 


£ 


^*(5.4b)»$a;(5. 7 m 

-# 


vfmwa h sssr $ n m, i m a (5. 2 ) ^ -a # ® p tu *¥ 



1 



#£# M j* % 


SI 


Wo 7>SFf&£W 

- # »Hi ?K ¥ 3 W o 

2. /;&*#—: 

ifcutJSSJrw^mga p » = mc s (s) ytsWoi£& s 0o ligRt.^ffUS 

sB-«ta± c as, s<s 0o 

.t^SUW^AMSSf^^^a* S 0 -F1#SIJ sat,ftS^igjjnWfeA)iWmf3 

r.P^.ffiWrftSKft^ASWWSiB* 

n,(S) = a,s-c s (s) + |il[l(s), si-nj^s-,), s„]l (5.8) 


^•S(5.8)A,hJ^^* 


n(s) - as-c 5 {S) 


nJL(o), oi-n,.[i(S). s] 



(5.9) 


ln L [L(o). oj-iLiws,,), s a ]| 

w j$ w m , %- j®£« ; w w r as w & & js w *itb , r. * » a ffis® 



®jfc,£ttT6&lSfl»^&mfc£8&£o jtfcut.^^cs.a) 


sar ^ stTscjSj^ « ?k¥ &#■&&-# w„ 




ft*^^®w#5?fefeWwsfe¥o fas, 







& ±. & h # ^ & £ ft sf *t & w j* tti *.■¥ s-- m m , f.a s & ik w & *j is w .a 


sa<, 

flE^SjtfcflT^AW^^o fctR^A(5.5)S(1f^(5.9)arsi,^*j;iarwj5jft 

fci*N&£i^/iE**SH£W = 






il/.; 


St«j£W«¥WjBS 
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sE*-fe#Tl#o feSWjS^^a^ta^KTWT^o 

^i. 


& ?s * w is, & ts * jt ft & # ^ u q p w r m a w s ^m g *- s r & w r h n 

Tl^o 
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ifeikSTTS 



&±„ 


SP^,?9SSffiSKSSM^tfTo 


%=.-$ # % st m 


m ± E Si ft tir nj W . S i6 j* a & B M l fa, E 5fe % fa % §# M »j a 3 it i& «, firS 


& ^ «« ft s & h «s c is a m , a ci ft & £ ® & ji jr 7b- »5 vi ^ & a ffi m a tr it ar if 
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t£ 



ft. ,>itfiS'in±Mk/f$ ; W{iij f' r t i ,sp^A 

aMHj ' ,m& ioo ,bp^, tm&fciKjij'&ftmi ,#&z& 

®-*°jm%.i $ w e & „ -mst 






,tljS 
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At 



“n -vas. 








. &fa6«J Bii; A#7< B £ A Ml vMin^im, 

rntm^tbrnm , *r ui m w $ a rosat-t * * - «t «mk#t£ , a $ 



®A'fiTJM*H 




W a- i$i ii ist IE & £ft 3t®« iy,)feAiSn 0 nJ&Afal,!®,ll#A&f?±#,!t#:(&iFJI:35,lj& 



$ W BUS. $S A g~-'k nj« ihift &B& A fa fa /h& g „ 

£faigfafa^^$^ait&W fa&AJSfa#]?- 7$7#J|Pr^go llffi.ftffl 


f4-SfrSifi: , (l§iS;?E -'fafflF'i^it 1 , — ■ ®'£fa 1 ^fai 



^tg^HifaSijEiy.TAJK&ft: (i) 4 f A A £P $ W 35 


<aB; (2) £/ te #faj8&#iWt'|ft1&igg#} (3) KfafaSlfajtAA^; (4) 
faftJWAffciWfflj&^fa&ffl&Atti (5) Afafai&A&jS'; (6) £ 

A.AtfefttoA 7iP^gptt|^J8M3t>rj ic ^fifcfBj^.lf!^»iifl3l'SIJl4iiilSe«jfi'*)B 
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ilt^,M£SSIHFfflf£1 ilffir*» 
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ift £ a5fe jE «, M T i5] « a -k & 
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ft Si ft SM %-W &ft;i*RifeA&JA£i<J „ ^m^CHSM 

„ iai]^f®S(fiStlEfiASS±liift 



A&ftfft, Tfi.ttilJiAjftfiiKH^fflT,**&]*»&«nr**ffll5 
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m, m ji m * w&r® eh # 






m £ a #s® m < $ s ^ >, gj^ifete in w j^&jtin ft£*i , n *s* $ n# 

ra & nr m &a# w m ms amts ft »rm* $ i js*& a 0 


^atto c s (s) = s 2 + s, ft * a w £ ?* ® & * 

C,(L,S) = L 2 +LS + 4 0 fgi£rfft;ScjI|j<ltfH ! &A.= 10, #!.«#*$, ififHftfc) 


3 #5111: a, = 8, ii, h 0 asm^-te A, = ii Rftarwft 


?5SfeW,&*$#j£*>J$,BP£ft:Rj££fl- 2. 3 tti&Sirwr*^ 5. 5 4 C 
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A M At * tt B M *6 >8c i&IW a, i* J9J 2 * is* «T £ W. 
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S fl'l A fffi & M fl'J [ n]« S in M «"J M ±tk* M fig A <, 


Wf^iSSKteAjt>ff4»Tl5^K^^,'ftAA J AA^itb^aTfeife^0iflc * 
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fflf 
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ftMst£VSaj$j?-*ifa fn]JS 
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maua k /l# b j 

(1) *SAU3® 6 A,15 A^-ft 90 4c,IESfJdf$^i&&Wrftlfe ( , 
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so TilfHj?r*rr&ft&M,£j a tii® 6.43 k.o itw,a^*aT-^AKfi$ffia,^ > {i 

mmm&mm-' f« 
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fEStM^S,, 
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J Q 
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jftffio 
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@P5o fiM,s#^*«#*=.^eL±w,sMa«ttaj -•**#2f#*ft»S!i*.. je 


Sfto fiM,S#^*«#Jft=^PJL±W,Jltfl*ttai 
miiTCtnw, &-a&5i 




$ s & ii-# > fs] mi w, m h a m &. m » a js m a & n m i n# ® $- 


j^jR^rwattaswBfgfe# ,-tkSfcJi ,aaafifei?«j ,3K*fis&ffl7X¥#iis* t , mji, 
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—A*r D s,L%p^gij^s#<ir^Aj£^Ai6ro 
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(2) A, =i(JP,S), (L)l; (3) A, = |(P), (S, L) |; (4) A, = | (P,L), (S)[ ; 

(5) a 5 =i(P, s, DSo&iH A 1 ^=^-^a^*aff4:? E iA z , a 3 , 

/££#WftgW*£TR75i$#Jifio 

*5 i 



1, = |(P), (S), (L)| 
A : = \ (P,S), (L)| 
A 3 « |(P), (S, L)t 
A, = \(P,L), (S)( 
A s = i(P, S, L)| 
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SM5-1 JfeNn«i*&J|?tt 

120 £ *-,^*S.Xi*, 460 ^^-,i^«,-'ft.ii.-T-^^ACT,36 -t- iik, -f, 182 -f-i&lfc.. 

# s* * * # * s # & ;*■ ft at # .u. s ft & a, * i *, afe *a * «■ a _t. * >4 * t. ii 

* £l ft ft *h fti&ft tjJ#-ftASi;*-f.=.ft*ilifr t *•*»*&,#• 

6*i± 5o%,i&i&jfeii±Bi»_t(<3tej^-0-s^f-^flflia.A 30 % <*i+ *&#.+, ftati*. 

il £ S3 &/“ * *. si „ it 

A #. <J>, * # ft. 3- A * 4 SI« ft ^ *■$■ ft ft ift *r it, # *- $ f, A #-■- 4 , P- i ft *- ft 
Ife^ftsK^ittft^iftlfcftASAX.ft-fS'Jl^ftJAft £ #«!-*„ S! ft, ® ft 

te*)>-fit * t4£ 

4(- a ft ^ f - # ft £ ft ft ft ft & « *. 

(1) at Aii, is *> 1*rftS&ft^ft&ftftf-ft.,, £J.£ftft>B,T.S.£lsift.&±'ft,,£ 
ii:fcft^;t-£ftf-®ftftftteft,fti5t#ftftitft'f£ft W.*. Rft — ft^PS-ftIf 
»,«,£ftft&ljtft ,5 #Ittft“-SMfcftfi--*r. #*i£«ftft,‘‘ft‘i»ft:S.ftft*-»” 
*’Aftftft#rft-ftf-»S,, T #ftft#£& Agc,ft£f ftS,,ftf-*ft.£ft ft ftFB. 

A-ifeft 30% „ A.«,?£;ftftftftft#*l£itiif-itftft£ftg;&,Bft£ft-(i&.£slt 

ft -AS ft ftfeft K.. 

(2) «#-#■#@*J*|*„ *>*.- > MfcBit*tt#it#,*f&^-ASitA.,'^ai#- 

j* ft£, ft ft ® T 7 fe # ft ft « ft ft ft jt*, ft * st ft #-; A- A - -f- * /> flL-id 

£Jii£#7'>ii#,fti4^J&S;S.ftTi#«.'ft7 A ft ft £ & J& A-, *Mfl ft @) 48. & 

A ,4.-A ft #,ft ft ITiUs# .ftM-ttft « 

£ ft ft itft,. ^ ft ft 5f ® « A 4)5 A. * £ ft, it ft^ft * ft, £ft # %., * ffl ft ft, 
fttf'ftSft^®,, fti*fc*i£ftftft,*«ftj&*Jit--S*,, 

ft- ft fe, it * « * ft *] ft 4 ft#„ 

ft t, * ± * « A A. & # A 4.5 m % k> ± >f * &, ii A. # 4.^- # * * « * R.*l A. 
Afe,Affl*#-t.>a.^-vi-»|if«»«,S.„ '$--&&*f£]%%.4!Ukt§& 1997 4 4 ^ 29 H 

**«<a$*(;*#**.^JP 19 
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jjt E A £ £ » S £ n rt t i A % ■& « *f &ft w * #, Jf- fl * -t* *t « tt *., ft T 4 S. JP 

#&.£■?• Jp n *p * # * i ^ **(;*«# ,#* *-* it 

tt* t«uf fif nt««tut «• h a#«&*£&«a#Jfr«tt 
af-m ,sj;#.-sp n »Ml*ft«6“Jfc3i-'(M?ijL”4Ljt#^-TJ|k^i .8 sfr strif-it W *J Jt 

#a#W*1 #itifeft *.*.£$£. £J£&#ftT#*£&5$-.A-&& 

ftrt&*h,^jt#*#l#«*f-ft#*f,&&/##!# SF* 7*4*. "■%? *>*.*,# 

J6p*/*l« # ^-t T *f * * ft«. Ji$;to;)t;»#;<l A, &&,«#-:*■ 

«, - <Sj £ A 4r at *t# JM £T # A B. «.#*, i* #*) AT M * £-# *| X. & *4 

tr4fr W. 
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^liJHWHW ®m&, ^-Wl ,-SU^A, 
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, a « $, r iic mm * m fea&A ,u* 

bj m b rn. m *s ns u m « pus , sfe m % & * f a # 4 «i vx m ff -ts m * $ sp m # & 

*, 3 a--'TU«il:M®P^K]c tt ft; fE tft Jfr ft fi «.£:£, is - rff ® J 6 4 t& fit S & 

£fto 

it m% *. jf $ *h. a ra I? @, ^ w, m. m . r 111 , m n & a: # & t*. j* && ^ w m .» 

si!'Ho 

3WI5-2 *RRM5fctt*.tt&tt 

£.» £ * & ;»r, si & 4 4 : i 3 ! SL * 4 -*., 

A ± S£ «■ & >lt * *t i 4 * f- 2000 444*A. ii — 4 * ft * _fc jjJ. ip *- 

4fr iff * ft 4 4 4 «“ 3. 4-fr *H+ #J ”« - A # ^ i*] &, A - 4 i) _L ft T « A *. 4* 

#***»«*f3&. *5jf S') 2002 

4 &. 4- #, A $ - 4 sc *#. #“ i4 # 3r it M ” tk A ««, _t # a # 4 * lit 4 *t *.4 
-ta£4 5£ # Bi. $: 4£ tfi £ i ft £ £-* 4.« 4&,i'>!*f'444#jJEiJS.iiit44 
* ^ A & A -5- 4 Z. -, *t 4 4 •» * 4 it 44 X 4 A- , #■ T *4 5- 4 41- 4 ii # 4 4 1 W 

*4,4*4*^ 

4&&i44«A<Kr4^A±iM£J»*tS. 

4&&**'J'4*r4A, ££4*4A,ii&4;»44*t)f *4* tff ife. £«# 
-6, & # *f# 4 4 a «., ii 4 ft A -4 * 4 R « A f-Jf JH, A & - ft 4 vfr 4 A • - # 
& K. ^ A A, A -fn * 8!^4 ft * tk «.. 

4 A «i A # & & R 

ft>tS.4*44-*. sf, 4 4 &£.in*i< ii5'j T i 

«*? 

& & >i t -. # it *4 ± vfr JS. a *t i A A fi » M, f-0 1 £.. 4 ^ HI A -tt A @ 4 
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Asm ft £i# ft 

6*-f 8 ,ii-ft&&«ift^ftiii±ftJ|S,.X-iiJ!l3 


*4±®t ,4-JtfltSijT ««.#***. -4 


&ttft-4T„ A f-ft Att ft # t fttfc>ft-,i£—#M9*4 


£K ,'£**;#—#£: I*] *ir #, ft 


ffl H. 81 at.•eJLft-#'U£ftft,“£”Vffl"*&-#**t,-#fe* 




ft * « #ftft#, ft “4$ SS- ft A '4# ti ftJL)S ft#T ft **#■ 44 *f ft. 

-t. A ft £ * ft — „ Jt-fc-faft,-- ftfcft T JL-f-f-ftJkft£tft.V#.» 

*,W^-i4.'f s r3t.^*.^AAlMfctt*.■&■!*+>£ftiit.#ft- i F-/5‘ft-*!!.&#T-£-. *>*$ 
ft *» if * ft # 4-*$ A. ft ± & £ tti, ft A ft ft at, £ „ 

«± #«&,** ftA#*)**. ft ft, i^ if, ftp £, * *, ft-# # life 

J8tf#-fc£4t.,*3'i«.3MM. it Aft, *M|i«-fr *••<*. 

if ftftjfcftjfc®. is tfsft-ft & ft #*>•«;. A ;& «+t ft ft tt, ft A a. 

&, *P Sfc Aft A*$ »*■£,*. AftA, If ,&iML:|-±fti{r Aft. Sft ftfr 

A *F . # it T $ 4- nr ® , H ft W 4 ^ v X 0 « ft *r *> A A X £ 11 ^ {ft +t *1A , A € * W 

£4* ft ft A «££.#** 

*.«■*!. 


§ If,Att« £««&■!: 7 itft)A«-ff Aft,£ T „ ft.tt#4ft#ftgL.ft 


£H«‘1 '*IT ft £.#&£,*}-& e.£n«*htf £**#*£*,*,*.. 

jUfcfc.ffctt ft e.iLA'iiii—A. liBSAlfW.Ali^tl ftAtt 

^^ 41 -ft £ A A-itfttt *$ #&“*. a £«*, £ ;f a «, .& “ & a # ”, 

Aft-fM*. AftfitA.&fcftt *$#**. B £«. 

it - aft ft A-M ■ A Aft#*#)# a^tfi/*•&.: A ft «##*;& A ft. 
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ft.# « . .R jt.* fc##*i„ ft J. 3* *t #• & fr 

500—600 jo«M,«ttTa*T- + i5 
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ffSlffii, 
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» 4ilt.fi®±,iiaB^4ftfti&4o 
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ftlAft&ffo iS§*t&!BMfe5fctS-fe®: 

ffi s fc MS* ft*; ffiife W lltttl *. 
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ffiKBr 1991 A4&®&«AWftSfl££f$m$ l+»TAHft'4 
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t 



ffltyiA 


#as w Kit±*fs«, a® ms^A ffi j® iteit*, fiA a m ® m a Aft- *n a * „ 








M 

fl ft as, 4)4A A# £] A ft £ M W if M.$}&<, ft if % £ * *, H A£ ISPA 
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MW • c • j£E7*7( Arthur C. Pigou, 1877—1959)M 

SliJi®i±|fi]ft-*^ffiTOAafe$iJ^^ffi7K¥®o tiiTESfe99tt£iS*6Xf5Jfe 

,?5lfe99ffrifeJtft69. 

WPff i),ifjfrl& 



it ft * ffS a £t tfe 99 ftfe i£ , M & IW ft * M & X fl E » flij 



3 Ui ffi & 99 ^ A In VA m W, , ffi ft * # A W SJ ft Si ft ££■ife. Ji# $ * 99, # X. nj f& & jt ft 
ffl-^99. S#,7 



o J£ £ 99 & & H M % A ft S $ ]£ jfc 
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A:y99ft.SBtfta-99ftl£#,&A*<> ££ft 






X^99ft#7,T,Xr&9£ftft*S 99'$lfcjfn3Eft,iaA Cft -,y)° ScCUflit,: 


69 m * w, am ox m y «& a , s#® m £ x & Am w 0 * kmt*i ft * *, e a 
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wj£n, MS(x) =-MC(i)« 

&w;i,,g£*r 

(Si£M£ i ffrM SW«& 

„ M,D,( I )>o,iiii wii-feiffiJi-feo s mammas? a 

BK5tf*!d>ffiaWJBSSf!f«S. ftU.flR .■ AirfijfeSfttRftfiUtfi 

D(x) = ^XbU) (s.i) 

>Ftifsi*,^?5fta*c(x)?paittifi]jta«)ft« D(x)®/hftat,ffft^a7X¥ 

£ftg£]o HP 

min imizes |C(x) + D(x) j (6,2a) 

6. 2a) njff 

MC(x' ) + MD(x* ) = 0 (6.2b) 

2b),ia|W,ftSSMSU) =-MC(i), W# 

MS(x‘ ) = 2 MD,-(x‘ ) (6. 2c > 

® & # im b sp s # n +ng, ft is # a ^ & a t ■¥■ a a * & rs 

ms { x - )„ ^aig^i*(6.2b),iJt0.f,r5^€*giTJS#4 £ 

© pT«*iim;£fe'bJRK0faa«fi*MD I <*' 
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a ft & ft re ^# ffi * itm?=F«, #iS *b 3 T ¥ feS jftflfi* Eft as fig *, ap 




5S¥« a»i®E*«BvlS-X. 0 


Sfery $fe/K¥'T fB &#f i£$ was® „ 
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»«? 


€&#&<] ft flt/£**»» ItJ^TSS®^ 
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MDfx) 
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6ti a S ^ ft M 3)r 3E / h. ms (x > 0 it ifj Si T 


6 -1 *,MDi(i)fHMD 2 (x)^SlJ 
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H6-1 lftmfe#5WftSS#W 


«5*aiD MDU)#ffift 



ssa^ftftiniBo ^md(i) = msw 


ft, ft Sfe & Stft ¥ :*) ft ft (#1 ffl 6-1 ft i"^). P’jAjjfeii'TO^o &fti&ft.ft 


p' ,.aft 


MC(. 


(6, 3a) 


JV4S(x) = />* 


(6. 3b) 
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¥w*«#s a iu%m&mmffimmmififtM&MmMmm\-M,F5$k7k¥-'m 


JTh'Pt^ ^«$JlSfiJ/-’llt,^7K¥JiSil>iiJ 
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ffi'easj^g a £fli£ f-mmmvAT* 
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*’) .?S»r»tt«)aiS1S 
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*fc * aa#« ft tit «, Se ffl BT K ism M7- 75 tk # « W * * *«■ ® $ ft ft in «. 

a«,S{f]^i'«j['n] 
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iis-3 


ft M, t 4St1- ft ft & ft %ffr ftr, s4-s M etr # s *#ai Ji £ 4> (® 


■^ - t , a t 3 ssf ^Bt, *-feik s r w wa® 


sjK.SEffias^jSTftsaE^ftaiMsujwift,, iT*wiffii£ 

®&ara$i?w¥3.sMn»a,afins£®&(Ms>%afi<st 



#&<MD)W£aj?r>(+&i!ft 



Hit!:, 


jEMESStWSt*. . 


MS (or* ) = MS,U,* ) = MS 2 (x; ) = p * 


(6.4) 
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MS(x' ) = MS.U,* ) = p' 


(6. 5) 


ft m a (e. 5) w », 3 aft t #■'Ms* -# fill it« w. w* ?§ si a ss s- 
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e&ifc min m%m je-^ w n± , a &fi * * wflpS p. 

60 »&<, * mfs&W.M'L&'k t 



C;{v, e) = V(y, e) + te + PC 


( 6 . 6 ) 




£ffi\ V(y,e)% L 7rs±')k\&$Lryh e “T^^.FC 

A*WS*60^. <■ = ay, a glBJ»6(j«jfS,RlfcftMrtilffl 
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# m■tiF'St.m m % 5F *fa a » a*#* # s #j . a & a »■t ± t 







£S*h£i* 






is ft ft % 24 w ^ m ik $ « £ W & „ ?i « m m * n met wj ft £ tm ftft ft ik W 


ftff * «, ##«»»««». 








JC 





V.J'i. ?7L O 











A. -5 




git 1 np~A 






mm 




&i£H$3Pfcflt4^**4*0!*.***. 6 £■*.■&•#■,, Aft*,i4*iaSR'Tiitd- 

«-S* Hfe, £ ft ft ^ J£ 

# Sj jffc #4* *i, £>****.»] J5— 

« *r * 1ft£■, # £ ii A X * *l & „ 

■g- a, ft#■ ± ft ft jat ft# n st Jitf-f-a ft, 4 ft k isfc * ft n a i«t at ft «ft 4 #,«ft 

« ft £ ■ * ft Aft-frittA ft ft «#&. 4^1#*#^:;$“^ jUitft>”, A Bl ft *6 ft-ft, 4L 
ft&Afi AAftftiL,, 

tfAttA-ift- ft,«,A&* T -ft A *ft&**■> A &A>*r 34ft ft 6. 

t£, At ft ft It * * ^ ft * afc ft Jg ifc # i* j@L. % £ * -6'J i4 A *?- W A JL if- jtfe. 

* * SP life ■» ft M. ffl + - A * M «it ft IS. ^ A & ^ IF ^ A *f it fo k. * 8. A A A # 4f 


I 
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£ # ± J± * J# IT 0 Ktfc£#■ ;# . 

A A ,*&* Sir a Ifc-Mf &• :ik#j JSMfc£ * ,###<&/Jk fe. 

K*4L.jfcii 8 **!#&#« 

Jk »fr ft * / * *• i £ *Mt 

# tf *, £ strife#/± »*!;£/iktf e &t £ „ 

A jHi, 4H, a 4t * * * SL &# * Jk *p ife/ it ■»4- , ** % * f a A Jk »4- , *p -ft *.4- 

ast,■eft*.*.-« -ft 4.,* 

#».**&***«*££«.*. *■!&&## 

*Mfc, ■£ I # i4 ifc 0#„ 

+ it Sl % Jfc £• A, « #l # A*f jk Jp # *f jr, A A £ # Jt«JSp 3fc .£ ^ ft ^, jl £ fr 

A WO 0 

**s*a 

l. «**8iM>4'—te«*ftttft[@*>&-g.«;»-iSj, ! 

n a. it /* ft ft ip * f a & $ it # a ftft ft# . 


j 



MAM $ft(») 5WSHfcW 


<T h - is. St ff !<•) « Hi ‘a I'fi % ft ffJ ^ "J tt T fsjS^S- £ * gt t|i SI ill W 
M. ill ; ft ift -4 (ft it it. If m (iff ft H f i£; ff SkU) # Jf IS ® 3 ft * (ft # re fil. -J fff ® It HI 

tettiffMfllifalSfcJftf (B»JLK 'Tflt fftP 






4rn H /Pi '# re * (ft ’v l«l&»fcftfF«®r if £- ® & tk (ft M ® 2. 



8 - I 



*(* 


(ft flgj |t(ft re * V' PK«ft * &ffl jNJ (ft t ®F ft ft * -fe It N ST■£«! ft IS 'K ■ ffi & 

fcHMW IkEMT >;®fffjWiih(ft{X•()♦ ® ft T ftTTift(ftK£ilTrto a ,|gitt*lfifft 
w <k * riffit 0 ffl: It i iff Ifc 11: (ft Ilf re; M M * (ft 0 # * ft ft T Ik 



BB h - l 
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&i&-ft »ft re , fsj U*HS ft tff ii ®, mi US * 7K S # $ * ft!) % to , Tin A ft #r 

W iU ?K® . 


«a if j ^a « pt s m-s(e « tkm , <ii # s? ® rti «i ® s # m jt s * e +a 


s 




P: =/,(<ii e-1 . "•, e F ) + Bj 


( 8 . 1 ) 


Jt , B. -fe# re : ife WMW.'P5$k% (I) S 


g&i ftre^$l(«m&^iiA5re5fc 


ft,Bp B, = o)„ 


»jit,itm«TPit(8.i)«* 


Pi = 2,“ -J e .+ B, 


( 8 . 2 ) 


ilS.ftffJflx&B, =0 o *^iU8.2)t^,**?5*k 
M i ftre^l£W7fit'hft*3£,SPASft; ft fi'Sfe ««,«&£&£ rfi&'hfti&So A 


]tfc,smi«i»tt«fl:*«fl9^x. 

*Hfc*S£X: Ai*fi-!fe*f(ftS-ift#l&«jS*#a:TS#i ftresfett&:#7 


reife*; fta^afttb^o « 


(8.3) 


a,, = AA/Af, 




«, a„ = 3 >' JWffififcft 1 its? 3 7#-ft 


hiSftfto JjmifeftfNlSftJi'tftJt 2 


mimittm ft * *- & re jfe s ft h m „ * u ®s u 3 ft m, 3 ire ife mm 


ts. ftmfe® n %- 7 $u it re&ft ifeik >k «+> isaiT^ w-, sci a *, itt w ft mmt 

uigwfiists, * 


i 


*a# )■% 
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rfz rJ> 


m 




71173/3;* 




fi-ifeifamaiispfflsaftSMDE.-te,),, 


MD(*> SJft] i 


D(p + Ap) ~ D(p) [/Ac, 


MDE,(e,) 


MD (£ ) Ap/Ae, 
a ,MD (/>) 


(8-4) 


JS 1 ftlttalft,MDE IMD 

ferns 

(7 = 1, -, D.am 

— MC,{e,) = MDE,(e.) ^atfD(p), 7= 1, -, / (8.5) 

a-f|TnT#^(8.5)@C^* 

MC,(e ,)/<* t=- MDE>(e ,)/a ,=- MD(p) (8. 6) 

ftftWSD m *P n 

MC.(e m )/a„^ MC,('„)/a,=-MD(p) (8.7) 

£^iS(8. 7)ft ,MC/a ft^j£(8. 7)njfc] , 


i 't~; 


O — a ,MD(|)) 

2 — 1 •■- I 

9 * *• * 9 1 

(8.5) 

MDE l (e,)/a 1 

- MD(p) 

(8.6) 

n.iHn^ 



MC,(e„)/a,=- 

-MD(p) 

(8.7) 


**BT»,snMS^?5*7g 

*w$ty mtmA&m (a »*), au^ , tsssas^m'], &lm a 




(2) 

= , »? 5 «(#) 
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m jt ^ d>, *t t w * # •• if ?r. #. ,e, ji s>i * a * * & & tit ^ m i m #} m * 



f ^ 


MC,(0 


ti 


( 8 . 8 ) 




to 




(8. 9a) 




* 


n 


«JWD{f>) 


(8. 9b) 


SrttMW, Eil^sC 

( 8 . 


(8.9b)cj^,^?5^^-fiEij3(^?5^(#)fH)m(^)$jS3^T^Sfi<]S'3!;S$'feM 


ms ft® vistas, HJ&sB&auttsttis# a,±),<g 





/[> 


%. SSt, f£ ffJMtift it & fa&^ftft (fa tltte 

& # mi m f? m j —■r-« t s & is m s& $&5F & ffl s w m # m & * w m 








fit) o tfettJ!:. t 


n 







L /a 


"f M 


f-Za 


n 


0 



8 - 2 JliFfiSfl-gt-fM 


( m ) $ sf is $ &5 » m w & m 


O 


H 8 - 2 tttSIPil? A(S. 5 ) <£ $j iffi f£ KJ 



ti ffl 0tj ft #t "I S3, A « $ fit) ft S EB £, 

¥ T-» s-* «m fitna & is ^ st, ^ « w s sfe 



^®8-2itn J,” fn J 2 * fiFf^o [Si 




a *n e ; „ 









s - 2 rfj 7p, m s- ® *> s , n a it m it jt m » * jq * „ yj &, n n n■■ m m a * j£, t p * * 


^-tffi® 8-2(a)^ffl 8 - 2(b)ftSJU8l3#&tj 


i 
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B8-2 


0, rtJSjttWSFljtHf^ttlir 




I*SWfe?5ir s rft£fift 


K-^ri^«--S#e.a:Hili(]®fttiW}W V & in te Mi Mfe J5 li bT -H- *rt *T ^ S3 Mi ttAKfe® 








L = L, +L 2o 


nrftnrsssft.BiH^sft^iwwrisafffffs^wflas*. ©a/.^ h^sm 


C-l + ^2 = 


l, +4 


( 8 . 10 ) 


SfetlS^SiiiEKjM: CD 



-t 




L54 




»C!$6M.SS->MrIJSA¥o *TJ5«!^/FprSBttfJ^Sc,aifcSF^r5^'BI 






a,e. 


l 


^ £ £ 2 ^ 


(8.11a) 

(8. lib) 









w''H53feiftt&J£*£9J3il 




iiftnTf 


TC,(ei) = Ci («,) + *(*> — L } ) 

= Ci («,) + jr(a,ti — L, ) 

TC2 (^2) = C2 (e 2 ) + 7 r(l 2 — La) 

= Cj (e,) +>r(a,e, — L 2 ) 


(8. 12a) 


(8.12b) 




MTC i(e,) = MCi(e,) + a,)r = 0 


MTC,(e ,) = MC 2 (e,) + a.x 


0 


(8.1Sa) 
(8. 13b) 


MC,( ei ) MC,^.) 


IT 


a 


a 



MS,(e,) MS 2 ( e .) 


a 


a 


7T 


(8. 14) 


isrwffrtt^iffefii. *»?§«(#)ww*i*»,»inw«iftJi#*w#?s«(#)*a£ 
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alt 


ssssfejtftmiiiieisjft. #^#*<8.io)^(8.u) 

fH IT 


A 


h*OT 


Si—* I -e I #0 x $| ft¥ o 

(2) m&nfiG *(*=i, -, Dft 

Stti &W.L, = S' WflFafiSfeifrnl. 

"F. *««?*?§** 

^T^^RTKissjaia 


(8.15) 







»a .inasss# i « m .ft#*# j Vi?z!fem&&a „<, ,#a 






(8.16a) 


e,=S lV“ v (8. 16b) 

e’ = min, (/;/a^ | (8. 17) 

?5 Mm, m in* m * # ftSMS ftfi til 7feT * -MS K ft 3 # ft I® S.,&M # # 

Rif *#««»&. 

* .lIttSFajfjft®ft#* *,,*&i§»#tt»ft#* <1 „ ^ftifn*,s## 
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%*„«,* W^SStSgfeSi 


MC,(e,) = 5] /*„*! (8.18) 

£ k *, it & nr« w # n # ^ a ft—r- # * » e m b ft m £ « & *£&w ± is, # m 

^SfcHS^SEWfs^ilS^a^T^Beo 

'>1 £ S iTj ® ± a ft $E # 69 o 


i, esi±ia 


Sfltffi^rr6t)S«li±,SfmiitK^ftiir«—8nSE#ftT& 




js m * n ?sss m xt s nm a & » sf at m w *m n ff j# am & * («) ft # ^ ft e £ 

ra o ‘M 4p, jf-T- 


-t-%ft 3L M. S iJ J* SI «S ft lit & ?'5 if wJ ft % E, ^§ # To 3fe # SF it S 


^St® n$fl5feB$ft£-&^T5ft nmf?r#)SftS M (ft ,# -6«E -^DSS? gftSlft 







'ii' 










sfc«BKan«w*p(tt-sejg±,«majG^a3E 













^mm^Jo 


E M ft T. Mr * Knu * ft 3*i| W fB ft ft m fi#S * S&'7 



ft ft ft 




* «ift a », a *tan a * n e $ £ ihj w to & ^ ft w %m to ft ft ft $ 



O 


#a# 
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T- *fc ft E ^ m , T. ^ |b 3 65 £ £ & i$ & $Hfc £ » M M ft if If fnl IS „ 





N 




n*«-ft sscw it $ ati sf** m s w t£ ¥ ® * w, m #ji ft» m &, bp » ± s * 




w [hi «m m *n ■& jp 4 s «■ bj ts &?■ft w s &t& f? m i® at m w ^aw ja» 


s, = <Sj._, + e, 


(8.19) 


s,3L&HAt 




eJiftHt^* 



sm&&&&&&&#, ft $tm 




ti u 





waa pm 


o, fiSIJ}?5^M9tllMiTS^M7T5fe,5eM#l 


a 








A-l --^o S.Z -in* « = 0. ft, 


m* ffi: 


(Ini',, 4n®*ntt^S 




#nT-j0jxti 

ft n ffi & ##? # , i Bf a s % jS fi- sft ti bm fsi its m m kj n & , # m w tt ft-r ® a 


HWiEft*^«fi-»!±SJifr4s,JgHift*». jB*J6S»!«rfefflW#W*,a54,.S: 
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t = l fttg,jf ^.feMUktBta 

= NC = 2"/" 1 IC,C<,) + D,( it )} 


( 8 . 20 ) 


w^j9fflKi6f*ai4**«#jBtd!*affimfflsaffji!ia,j8 = l/a+r), r* 


MSL^o aaM^^^«''W-t,,Scfn"r^ ; afffBjw^«^w^^* ! 0SF®cfie,o ft* 


t 


»*«.,« 


ANC 

Ac, 


2 “ jS' _1 I AC, ( e , )/Ae,+ A D, ( j, )/Ae ,1=0 


( 8 . 21 ) 


1 ] AC,(Ae,)/Ae,+ [AD,(s,)/Ai,] (As,/Ae, ) j =0 


fif3 t ^ 1 Bt ,AC,(e,)/Ae, = 0 ; 19)nJ» 


= e,+ 5e , + £ J e. 2 H-b^’e,*H-+ £'“'e, +5'$,, 


( 8 . 22 ) 


fftlek 


Ast/Ae, — £ 


1-1 


(8. 23) 


22)fn*-^(8. 23)nJ^^^(8. 21)@t^* 


A NC 

Ae, 


r'rMW,,) - o 


(8. 24) 



M 


MS,(e,) = ]TT ^'-‘MD.U) 


(8.25) 


^^(8.25)nja ; 0) 

ISaS^(3) &R 


ISasH-1'H*6 ! J©«|ii|-- 








“s BtfWlttSft 

sitaflaa ^ ramifi^. # j.kw □ 






i 


i 
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* a s * s k . h ns ?5 ifeii# S5 ^ it w ®-t 

ffi '& $ w js ft ® # er i&fe & m * ft lfs w (a% *sf« b * n b % t # * 

w a * £, ft&* & a a * at, *sfei^ ema ,&mfs tk s a® a. & 

ynswMi:’', 

fit £#i?#4fr 




3it ; fH^#js»f*flsi*rafffflWjtJ«tt35F«ss,a‘inwKsffl^i(rHSiy* 
ww^smeuipft. mm = 1, z. -. d #fk#tttt»«casr«it),»»tta 


(&wmmw$ipi<, s.^.iFssswss*s»esft^,iPi?(p 1 , p,, -, p,);j?f 

GOO. i = l, 2, -, 








tk ?k¥ m & ft ft m &m * w , bp mi tx w % m w m hi it a. rs u & (a b^/ 



Elf ^ ig"ffc # 7f *f ft & M 
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&KtK&&&&5eULttaiKj. iEa^iit > tt®ft«ffl??i [ F'Br^ : ?5*'SIfi : 'l4, && 


-tf*,ftf]#±S?BL 







v sisw&^&anfcis 




Sfc£IJffi&T 20 Itg 70 

« % m 3fc#, * » ?5 £ I ## B S J» S^flE * H # wKtK Mft m A , £ 




W. JA 

1HM: Slit—{fi baseline and credits g£ ERC s l||j£), Ml 






S(cap and 

trade gSc CA discrete emission reductions »£ DER, 

5t)n 4£*—SfiSstW. 20 It 












r+£tofe«i«e 





SHi&±,W^^#Si67^a^fiftJ§ft3E»*SE. 4fcftffite<Tietenbery) 
"T^ihi^FBPliECtransferable discharge permits)T 







: — ^STS^^pWlE^^Csystem ol pollution 

licenses), ®^^||^Si[j^^a!fe^ffifll^;^-^JI:^i*i'rBIliESgt(system of 

emission licenses) 

t#Kllft75lX;^$E(ambient based permit system, APS) 



7K¥&)M'b]£&w—Ec&lW#:;!n 





TWSWJifsfc** 


(emission based permit system,EPS) ft&JgJtfflM: 


WfW (Krupnick and Oates ) ^ A j£ 11 til 7 3“ 


(pollution offset system)^ S3— .‘ftfitfeSkjS.&TF'&WffilMMMfa'Mtflm 








¥, ^-T'hSSS*® g nm rfnJ7 


Wan¥(ECRs,emission reduction credits),, HI fij 

,-fe nmfflTa 




@Kflt+^^W“flf?5SlTtM”MaS7 ERCsif «is» ,iA 20 Utffi 70 


Ig (offset) ^ 7^ ^(bubbles), ?^^ ( netting )^fj 


© Tietenberg, T. H. "Transferable discharge permits and the control of stationary source air pollution« a 

survey and synthesis, H Land Economics t VoL 56 f 1980 . 
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fA* 5f ft (#) J? ijr SHt ft # if ft ¥ 
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S jfi tt ® Sfc£ M,1986 %■ 

vzsmmmtm*. 


? h m & m £ % T M&M *fc K to & £F »■fe ^ 2 * St £ *Sit ;£ fS] to if ft 





*«> Hjtr»Tffiasw*-i£.3i'i‘*K^rie^w*Hk*mai:o a®*iaa;m^ 


*m@ ft as a &# » & w *a ns r a b % m & * &&a e & a is s. & fr && in 


Aa*»^«!iiJBSJ£*m*?5iiiw»fflERc„s;sp±ttJiaiiffiiJ5»«i*3;ii 

ft*a#?§*stoteg:rjiitt«si£,, 


ffl3TJ&®@aM ( mKWat#f*tbEliJMd?. WWifasS&atoB&MRW&fM 

















m?6 ®i ® ic it m W K re ^ ii ^ —t» # ffl MSf ?§ ft R ii IIM ^ W # a, ilH ^ 







toft * « » MM ?5 ft £ Hr 




*to® 







O 


*iM»llIl»aaT«a»R*,«f5JfeJB«:SSS!llr 



O 










fc-sffeRTfff&aft* 


7 ? 44 








P 


^ ^7 o 1 







revert 




#?to 




I 



162 




&ft= 

(1) S[*»: &£Bf9««A 


¥«m*Kh (2) Brii{-t: «r^®*v,«sff?pi+af*?£«f*itft]-H-* ; o> 7 %\ 


14: 


Sfct#aT,'£'gii:i4?5&mMi£&w£Sfnx2^««eiE^*£a! (4) nrmfi 1 : £ 



las“■t it % ® * at £ ifc m # ja. # 1 st a ki # »r a £« ae € * m * » «i« 




&€—1990 CAAA<?f }§£^,&|H@IE 

*>4>ti*w®WTi-*j,'t'i:aiiso z i ! FRriiEffiBr5E®fim^*^aKj 0 ^fbt+^u^ 

sa^Bi^nriiaaa®^ i 

i4 »r mF. 3£ a W ft 'SHE 651 tU1 $g E SP # X f?3k% jfi B * fe f!| «rt a 0 t* „ 


flSfe 



Jin so, affix 



± 



(l) i990 ^<ftift$^>jiiE*S»MTl-«tt>PItH«Jfe^#Jn^,'telSftPJA 

aSi+JJ!l^--^g(1995-2000 ^)feitSM#>95 110 ttjfiffitfe&rft 263 


ffii+JJ!im-^S(1995-2000 if )&f|i!l*f*lfft HO gLiftfi&fer fft 263 -XSj6fi5fc 

&e*jiPAK) i82 mmwftn-mmfk 2000 ^^^jsitfcsiiixitjjpwx®* 


m®L: 2 128 ScS#lS*iBa 2. 5 X10 4 kW K)^*r ; 1991 iflg;*?Fi£& 

*ri&j^JSMSUHrF 2. 5X10 4 kW,fE#gr All 2. 5 X 10 1 kW VX±M%%,r* 


(2) JSAih^lKopt-in program)}tl:Jifl5gM#J|p^ 0 jgjg—jSAitJJIJ 

Ai4SP*^fife so 2 MX*®PJA®!MTf-JJijS!»?e»W?5^aift i®auSffli)±JinAa 

SihM,#£ftte£fi&«E&SC^95#''*iiE. ft*—^fi&«#afjft*ifrSlflr£Efi’l 

i4^E&tt£T,®J®fi?fc®M£flWffi£atli4T4TjE,#Bri£ SOjfff fife rUig, jiff 

aJf — i£Aif M Kfi * ® a a PS i+ ilj 85 38 flj ft & ft, & g 9,^-ft jg X B 


A tf} W A St Mm #—& A » fi %k 


so 2 tit» 0 


^awi+sustiw ssfifiifc m ,m tiE&ii^fT# sa so a & n 


i 
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a/J^ 2.5X10<kW (2) XikW; (3) *?JA®lf 

?s?feii$Bi:ficA®ii-a am , m&mn aw "iiit 1 «ie # m 

m3®fflM,/sMfe#r^i*?S[Jg.ii*&t3S^fifePa«:^:^ltriKlfiffi5;PS«o WpTi£t3S#lftl£ 


yrj 


@-&AW5IiE, iMtifi&iS g #$.'A&*Titr* ,% *±Js&£fe£I:^£IE:i£ W W 




lij * it E tft Jft 1$ W ^ ffi <, 


»■- a a# nj te w w ss ii w ^t-ue w *r & m c & a m ^ * $- is % e ^) it 

^warnmuE !$#&,, 


1985-1987 

(d a 1935 


(2) n 1985 ( 3 ) i£HifcM»a®»-aAtf 

m woiiiE $ it w m jtmm&m „ 

ife»-aAa*j«r 5 ^ss«iiEW«jsi.*s*#w,Biiy 1 i&th®T+*j. s®&fr 


= (1) 1 ft 30 PM«#taS¥^a 



feliEW; C2) ^^•JPac.fJ^gaiMSft^hKliWiiE; (3) -HiltBmtfJ, 

fif ‘&m$L tb ft a ¥21BL It KJflf . 

&n—ta»-it a aiij w !%m « m sei± a#, m * a w m. a «it$s , # 






(1) ^■^^SfiSWSJ'liEtDSn^SBKlilclija.EPA A 1995 *P7F$&4s^£iE— 
#., 1995-2000 96. 9^,2000 97. 1%, £Efi<j 

ftHS#J|]^&-fiS?Et^7K¥x^iS[a^ ,S®ftE^7K s FS^^fe 1985—1987 if 

*]*K#lin^fe 1985 ^Jg>f 

&&&$£&—SH5fcfflWJt 1. 135 kg S0 2 /1.06X10 s J 
(2. 5 @ SCVMJJ Btu) 0 A 2000 #},#¥ - Jn A ffl Wife K EPA 

0.545 kg SO 2 /1.06X10 s J(l. 2® SQ 2 /B'^Btu)o 1996 ^IjJUgff j&j§ 
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sf 











fifcso,. 


( 2 ) 







CT 




-AgR^o 









ifis&A is 


«i * iT >7 iff ft £ 



?5Hft&;5t);gg£ 



KA«PrT^#Jd«^^o 1^Sfe&SKA^JAIgffii+*j 

EPA fttti# t*1f .IJfltA;# EPA ft® 






I' y'J^ 




1 




zmms,$.m- 



m- -•w «t? s # er s ft w # m ft, m m * ± ff fr # 


K, £ « Bf ife * ImJ #*§ « m ft £ Ik W. Wft ft & ffl, ft A ffi ^ BP £ ft £ a ffi * tp i£W 


w th w- s a ft m is « % « tfr * « ft m m #& js ki $ # ft * w « *, 












Hahn fp Noll ^ 1982 ^tfftj&ajft 

A h.ftffi3?*NftJi,aj&EF 






-S^lfeAo 








^wisa®c mmAfctm. 


{ 






s ^ 

£3 "■; 


(3> ^a c suhkj .aia^TH-^^nKi^BiiiEfi 

& ft 3* ft^T S Iff ft W £@! te & ( conservation 



and renewable energy reserve)j£Rip;i> — ,^f 30 Ti’if WiiEffl7 1 3IB)lkl[k^S^^jS 

ssfefl&fflftSSSrH&Siftt&ai,. 




1 



4* if #, < #) J? If«)fc tfr # >f ft *T ’ 
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^ j# re #bt mis m# IB m%. m —tni 





yv 










^{t-'J'-fflftWffiSScfrcTsi^WSag^* P<*)®„ IS^B^nTKiiDS&^EliSS 

E,gfp±£4k&#ft#mr6Li l bo ±&±m&mwu&*m 


TC(E) = C(E)~ P(L- E)[L 


E] 


(8.26) 


4 ^ 5 fc( 8 . 26 )^#)W»Ja-ffl#*ifeiUiili-S^?nWpI(L 6 -E)»iftA,-a{fr^ 


eJftSO&S. S.B,e = L- 

e, aa^tg-3te»SfcttE:,A&il:ffi^aa#Je®iSCBg*Wft^ft:c ajfc&T 




S«fWa n n D Tfi@ SW^iiiifiil^f^a^SrS&tto 


BD AE 




, BP 

TC(E4-AE) = C(E4-AE)-P(L-E-AE)[L 


AE] 


C(E + AE) — P(e + Ae)[L a — E] 4- P(e 4- Ae)AE 


(8.27) 




ATC/AE = AC/AE+ AP/AE[L„ - E] + P(e + Ae) 

sk MC(E) +MP(e)[f. B - E] 4- P(e) 


(8. 28) 


ft* MC(E)*A±ikre^ff iS»iil&5fe*,MP j§$re#^i$4Ktfr&,p * 


*a^a;*a/j'ftw*#,^^(8.28)©a 



F.Bfei 


MS(E) = MP(e)[L B -E] + P(e) 


(8. 29) 




■a-®. 




<d p w .ag/HM:&»»**]***«„ 

r ■-maiftft* mp, 


166 




a,ip mc(e) + p(e) = o w ,e = e- 4- e- *ts 


ms. zsmm 



itf^( 8. 29 ) ,sh'] £«,,&* l b 


E‘ M4..E 


+ + 


E-'Wfc, 




2—'W&ftjUinlfiLB ^E' ,E" ^ E 





fto ■ff&.SHhmfcL 


(1) Sp» E" 


£ 





E* 


E*, 3P£,MS(E**) 



PC*”). mJSH^(8.29) bJM 


MP(e" )[L b —E” ] >0 o ft^a^^MP<0®, fiFflilL B <E" „£*!**/- 
E' o a^S5ff]l93^®® L„ > E- 


B 



(2) in* e 


tf # 



E’ , iS£,MS(E" ) 



P(e" )„ ftlg^^{8.29) Bj^P: 


A4P(e*-)[L B -E" ]< O.rtfaSMMP < o, sm U > E" ,B.ft L b > 


E" >E 





E- St.^L 


B 



E" < E‘ o 


Pi 


JWPMIL-il + fV) 




MfVe)[L„-£!. - 



s-3 Jl^±#tffffl@^ift$„ m 



m ^ ft & f p(l -e) i * *, $ 


E-„ lit *, & -? * & ik ft 


-MQE) 


ytkmm i*# m %, 4' £ ± m & it n w a $ i w 

8-3 L B <E‘ 


±ff 


► (8.29)»*fll'l^-® MP(e)[L-E]S.*#JS 

MP{ ? )[E-E3 + P(<0„ Jt'Pi&a 
MP( e )[L-E] + P( e )^aS^ttSI(-MC) 


i«-3 

5*31*85 


'J> ( L„<E *), 

(L a 



E*), -e^ddfi -^»?5¥FBi(j!t0t 




?KT-) - A- 




B 


E* 

^ 0 


r.-K* 
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* A# #»«,(*>$* 8-ft W # i? # T 


ft s&#«»i t,& s a&® si ?5 





w-u» aass §, ■si## Biagur#ie , 




MiFK. 7 SO, 11 M*«, *&£*«; B i? 8 'P B , NU W. 


h 

$St:£B so, #&*,£& sa&ftfelHTB&afflfM 


\ 






& S0 2 ^®aWitBlTiE, lil«U£JF 

SSS#^lSSffiA ,&lk^ 

I«MW,filtTS 




«ss m, r tf ft * i , a s § ± # 



>?S&*mfiEitr&£$ 





Baffle 5F«±X=f#W 






&■-- ft fe, a 'if $ 3M'a &, s i=f tt® a m tm , a a a m w . 

ffl^£SBifr«TiEW¥&£& SO*« *LB ft & ®J B 




am at s§o££e < ets , 


emissions tracking system) ,i£Jg$JS3K0t( ARS, annual reconcilation system) 
BTiiEffi|gMgt( ATS,allowance tracking system). 



> 


GS 


\ 





(CEM, continuous emissions 
monitoring)#«^,«iiE SO.aMS&jgB&Bt ,5S#fnfffli14o A A®,, CEM && 


70 










ff.i 



PI 







k„ 






( ats) m -#® m &&r ,m &•-a Ai+ m b n w i® a Jtfl& a & w'i 

#5ftUlTJlj&-®]afi : asS!: (1) (2) JK^ifif^BreTiE; 


»WM*, 
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ftffiMSit (4) ^iiPJEF^ffim^SWfflMWW'sni; (5) #Rfe^>la] 


ATS thWte—12 4 


j§ g epa Tt-fiiaa: 


#r69ffi ft iT^ffio ATS#nt -,£m 


o 



ATS^ffi#^M«!(fe^: EPA ^f^t^A&M tWJ 

awiSJSJF^T^ikiK^., aaifeikiK^^^Brffiw^sisai.EPA ^mimi 



«ui$iMfitsio sa^^fflfitwawse^saso eK^A^Bft.&fgiidk, 

EPAa^^w^MK^isaaHPBrjFiaBflst^o 

g69: (1) 3fellk»TS#aE^4'C?fM]Ei i f RTil; (2) 

afltmSaghbft^it'sriiE; (3) 

affe^o 

£,-m ffis 7 p st#ajt p, it £■- m p ft m 

(aar)*^#^. 

AAR*eg#&|fef* AARXttffifeWSft#® EPA »®itilj# 69IEjfc&;KA. 





& m a » a » aaiK ^ 69t * m 


^AARWgi,ft;^ y h!fej il ,'&^fe|i!fc^ffl#flE^o AAR m |fn ATS £& 


fBj* o 


-#«.#fi5f^^ihAW5lihA69S€. EPA 5 -MflBifittS 

Jifi-SB.^aSSiSS 5 'f-XffrHrtaft AARo 


ATS 69±¥@69^1i«-##^e9, i^69^ra«WM!l®ffiTffJ69*ifS1# 


So |i?lttffifft^K*69flj*ft1t,l:bft,*fl#l&iR.IBSI*ft69 B»a£ft 


O 


ATS 69feJ&nT£5®cW±aS3 ,SRtpfi^^BJH3£ae9f6-«HSEo 


EPAWilfSSIfttS. S-*li:ftMft, 




^ m ft 69 BE ifc* £ IK 

ftfnVF^ra.asaffrsagast-ss— 



-& 1 Bfe 2 000 H7E69&S»8!ffliCo 

«W?5ttifiattfi8!te±,Aflaiif£*.CfJl^(B|*. $«Ck4«*i3# 


IS! m SJ Rl$#® IS , 0 £ #££ S J£ * 69 fSIffi , fifiiSfi 1 # Sfeft ft69 ■- 


A. 




§69 


&4l'69?5?G#»69i&£RjS 69 B&iflJtatia 351169= * 




i 
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i$foil®emai#%*^ii>. 






1=1 

P PP 



a 









Btft.SR^rreSfeff^Aem 

«#j?*nrfr*#*,jStjttttiifiHrm*±TT«ais»#aift^o a* 






S—'Mr] 







$ )»i atf „ 

Robert Stavins( 1995) !)3#j TH tS J# 7 ? # 3J3EU 4 1 Rf is#£fltl 3£UjSA: 

(1) ft.iKMAi (2) (3) Jg’fMSfJijfc*, Krttffig ,*Ti£ 


n m aw? {i& t sc Bfe $ a > o 



SaH£y£*+ 0J&,» 

ffi m $ w # sc» k *t a it ^ ® w & * n , et m m $ in a * » *r a # r £ 

k* .^ftspnw^swj®^* 










Robert Hahn( 1989)^x1^* 




W8fciH|ft]W9Ett*,£gjS 









m 


„ Foster % Hahn(1995)#Hf^ 







3ESK) 


&Z, $ ait* *»M 1 7? #Pi f&» IE ft isfF 65 








^ W* mis# WI5, e *-T-ift W 5E JS a ME W^Ifie ^ S W IStfS E A W 5£ S ^ 

AiTnitaM^^sfeo 


m$r,- 















EPAa^a#m^s^gs«*iJ^p 



3feW8-i gcs£* 





% 
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% A ± it i ^ «J*, ■& *t *! 9X % £, & fe # Tfr J& „ 

199 s -f-^ *p « js , s ^ a £ „ * * a at an a & *-# # # 4 -a. & * *r & , # »\ 

*.#?js*.##,, a 1996 4-a,# 

2000* £4 .A A 3-*'^ ASH4-^54 h%rn 

ft 3%,*J 2010 4&fJ 10%,«#3frT#£lt6*<fe A#•*./£. «M, 

- Jt*t« *4 ^ * 4 ft * 4 * , ft a , fl- * ft) *£ t A * sj * a * £ T -fi- £ ft # H 

T *$JS *] ft) *, ft £- 0 & #. % T » M m £ Ml # £ A A * id A , *, at Jfr ii i± ip % at'fr 

£l» 7 „ £ # * , * flfc &-&• 3 

(green label system) ,i£4i.5t 7 — ■'MK.’ff-^U^ & &4<l it ^l*-ff „ #&£A£ 

ioMw#£*?-£ist&*r£-„ stfe***^***.— 4 . rant 

®] 2000 4 + JL,4£ 3.2K«til 
*«^S74±tt*. fc#5 £ A -f 17 to kWh. 3.2%**^4£||fc*«#:ft#.#-44- 

a f-# £ 4-Jfc K ¥i & * 4b € T tx »i£a.**Jfc S *JTT # 4 life * r K *t * -Hr^T# ## 

% *4##*. £#£$£-*15 £«££-,, A 7£#^«*'M4 

£■*1*7 *&**£*■£$ *#l. 

im-2 asttit&ttiEft 

1985 £. It St i* i a? *■ iS E. Mi ^ g: 4 4 £ 

*HMr«$#,T*jS.T COD«#it„ £ 20#fe 90 4ft,£fa,;M,4£.,£lJia< 

$■ Mi 4 A j& at ft it * # * £ * ^ A * 4 —ft ft «.# 77 *t. jl #1 „ 

1999 £,»|£t £««£-« S*4£*&■»Rita#l'«], t M 0 fc««.,g- Ml *»* 

« ■» *■ ^ *■ 7 “ £ t B ^'1 M ^ ^ *6 « A ^ — |b ft. -fit # A *4T #'» «f ^ ” «i * M 4s. 


i 
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ft-. A#. 7 S*£4\ib$4V?Tili4\.b®4.JiSfr 4.A44 .4&£fc49^ 

^«,,*,,jSj#jfr“4 + 3 + l” 0 2002 44;£. Ai4i4* 7 # A1fr£ — &-ft, #, # if & 

b. i. 2004 4,£g5fc&«l# — TA 7&«#it 

2 00075 -it sf — 25 000 «fc—ft4t«fc«#ifci*.. 

a-frisui-^w*. a£ t r ft « ft A & 

4*f:fMtn;Sr«. It A * # if JMMl * *f 

# # s* ft+ #, *F fM« *.* ft+ft## 

4 «ir # ft # it fe-BC, # * 4 ft4 n St# it ft.ftJiLft f ft, 4 *T# it ft 7 ? « # 7? it T 

ftii-fr £i. ® A ,#jfft.£ Aft 

«to#m;F7ftj*Mitn*i«;*4«.«ft^ & 4« *1 * $■ i # # * # if ft 4# « *. 

%s.*n tkftt 






w?E*iia««fls)3Erjsfe,5(ts9F*si« 







Scott Atkinson Thomas Tietenberg(1982) i|| }7 i'f" 




Sl^aRTrUmKKBf 


%, isffl SMs£#r m, it fe Tggf 










c,(e.) = cXe',-e<) + ct,(e',-e,)’ 





(8.30) 
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(1) smites#; ft S, a *«.+*i < *' 

(2) ttftBrft&ft^&t^ft 0< f ,< e ; 

J. tni"2, ic,<e'— e,) + rf,(e'—e,) 2 1 


(8. 31a) 
(8.31b) 

(8.31c) 


ngifo} Kmit^su b, 



*=. 






ft; ftS&i® i 

*(8. 31)|?fal5£Sft£ 







i misMm 



a 








8.31a)@cs 



S f .< E 


(8. 32) 


ft* ,e *@®ii*f e 


ft£=E* 0t, WftSttttESfejfcTi&iSteft* 
aat.Smit E' fflftft&re*ft¥Tifti5^3«c 





*,< E, 


(8. 33) 


ft* i 






ft*ft&,&^ 



3 8-4 

^«it m, ft ft it ?§ %kmm & w j* at m m w m m m # ft& ±. 







&#«&* 
(itf $ ft) 


?5 M S$5£ 1$ ft K ft ft 




^S7>fltnEf«§S^J6„ ft® 8 - 4 







*,S(nsft6i£a, 

±PRKiWT»,ffSfee«m*#SiSf± 

3 fig/m 3 ^Il) 2 ftg/ra 3 
T^ftft 10 fig/m 3 |3£PJ 9 fig/in 3 o 

m 

fe)5R®ft|S]toWJl£S60tfi5lJ«*,®S 







a 



Jfi(^g/m 3 ) 


®8-4 = *£*4t«]ittlfeHgfiMrit* TOflff^o & 1 bJ lS;tf]fti£Sr&jg 


t 




i 
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1. #*—H-(fc4t«« t#?rf ,#fy*t.S.*^4-4'*#'] *«.«•$-« ^Kfe. **. 

&##£-*>!.****. 

2 . £.*p%i5 

*|tf 7 
















±5na* e w-r#®=-jj^ft^Ana, r m 


AWTHo *fT&& 










ssp^wa % 01#, ita=gif ft m ^ 1^ w ffl-a® ft «• #■^ a® 3* m t a. 

»s*»iiflj«*i±*n.^ttSEaa»ri»,asaasnniicii:*j»»a«ft*fe 

vtifeo 

ft7fS&&£.®(n®&K£-^f¥S#(J*«m#n--^&#(-^dfe>B'>W 

n&ttaw^##fi 0 msfcft ,mr ^feikiSiM^^,ta^/i^ssaii^fife^g 



i 
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O) ! 








FT > (2) 





SiaTflWMfrfi 50K o 





sfi**«a a**» */Mfc, bp 


mi nTC C c ) = C(e)+re 


(9.1) 


w^.re 





- MC(e ) = MS(e) = r 


0 . 2 ) 


fi ^(9. 2 ) bj & w s SfeSftJ j« H, SP £ Sfe&ffiifcim* m » 

(iU*3fe.'lkK)^I^«*ft«^*jSTt : a#WttiKKft^ ! »Sf)!iit*a^ «„ s&jfcMkKl 

* a# kj @ # ji $ g » # 



(mas, h ft « & 

). fi 




ssftfewjji*. m 9 -1 ftata-ra 



iiifiaiSf.Mc, (e)m 



MC^eJ^a^^Jfe^W^IS# B,_1 **»*«■***■* 

fi® 9-1 njja. 
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% jp a && $ w^ a * <&■t *n tm ssctk¥, m & w tt # m & ^ bh ¥ §p 

r'fott&£;fcJt(A+B)X50%. tfWa#fft*8£ft^fl$)i>Fte*3WtE'3jtl&#ffitt 
^*(A+B) XSO%S/M-t®. 

E ifc, j»&i£-fn]J®«j-#f>mKJS^Bj(S6«?5^TSi^SS„ ^ 

Ch (e„ ) + r' n el, —R< C„(e"„ ) + r[ e"„ (9. 3) 

a*S,^fiJ?*-^tEiliS. H^ji±iSK)lia#nrffi^lffi 


Cl ( e L ) + r L e L < Cl (<?", ) + r— R 


(9.4) 




7B 



&e$!M;fc!it 




ffift,fP.RBta%T3?aiJo JPA.S^S#^ 


aj?,te*hfe(Eiffc«js$rL' -tbffi. aT&±.a#wa#sfc#g^#ik^flf?5®sfei ; s 

tt^BifflawT.. 


-f £ fnMXIs] SI 7 W .&: B tj^±36j&;fci$ Mg jE, fi 


GIS± 





ft#* 













fl W (/„> eh ) . 


i 
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fttoWM$*St^ftikitt^,mS,Ra#ttft.#»:£ff^tP,ft##£ft*K)» 
^.S§,X2;,mift^?5*#a;iW^aft®F^,ft^K^it^ilSfei+tii#^*ft F 

f'f 


ai±HlP#^K)^53 ,S5'C.'W^#fei i: P^tm,M.Sfl i f^STfeW^S, i-Xffift 

t&Sfe,Sjtt;,.X^»**^^Ji-ifK] 0 ms,*ft^.XFS^S b^,A< nS£ifcffl' i T£® 

^ i^p r® A© ^w * m a $f w it Jfe. ns *t ffi use j#?5 a »#? £ a m ft ffl ft m * % 

#*ww«a«*^r»*fiE'iJtawfc«#.'ibwttJis#jit»fi*aiafi(Wo ainar 

^*KH'w]®S,i»-'tSSjPS^5S^W i taP.itSI, frTtff-^ltite,75*##J£88 

m m ft #®c s mm ja m & a, f&£ #& & ft & tw 4 m » w a s* & & s?-r at ?§ a (a) 

$W*T.Jr. n 

wisao safnw^®^.R : #-i'?§*#,sj)i;^#«F5*#^fHi«fc^?5i i pftjaft 
gswwtlo p 

WS*, Hiapsawaft= 

®9-2 s^amisfWTfe^fsiawa^ 

as. ^a9-2tJSMDSfi*tt p ' 

wai^tssaa,#^ ms srejfeau&toa 

I ^ Eft & MS . JIJ &. flfeRlMftJgffl ® MD ffl »-2 ! S * llj **** 5 t*ftTtt 
ft MS W3E^F/f)tt£v.K) P'fa e‘ $Jt?5?fe S*M«lfi*ll* 

0) fc«E^fi«#tE*K»#fciifrflrf»r#ft. >t+«±SRH4 : F»f5a»*Pjl.*fPAf]0f!IBfflWffi 

■ 



I 
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*#£*#** 


»«*,***»*-#». 4*fcfe.*5tT#8fcJfaBc. 


f)j$.-mm nm, tf 5tfiiS¥f 




MS,/f) 

■4 


MD{e) 




S ,B 


p •• 




mm* 

tfittflKl 

$£ 


£MS„00(jElB 9-3) a 


*' r * © 
ft. ST 


^ I pi ^ » r- I .r f f ■ F i ,r q w ■—* f-r u/ *«. ■ ^ i ^ M-P r — — i^n. ^ ^ r~- 

lfi>T 

£SttStH£(S)$* P" «fi6J®fttt#m=PJ 

j 

gg 9-3 )?pp,fi3i>§fl£ ADE ABC Hitt,gtffl 9-3 

& &, Ftrr t?a ram « fc 7 w n£ k ft »m w a u ¥ &, @ itt, m fn a 

£ij*tia 9 -2 ms. win- ft fit umvimii', 


&m 9 -a »*, m&n &ade abc«■«» Hitt, 


MS t WBtrofitaOTEiiffE. .RWNft 


^MS„(e)^MS,(e)W#Wtg,ffiff]^l6^:®T^*l¥-#®a!SSfeSJBS#» 






9 - 4 fe±i£®«^fgtt TWW^Sfg 




S#ifc*a0fJftriE»«:A*#l«ife-!b : FaS»StS(#)*W. fi*,M9-4(b)ffl+ 

itjaa-^wKH^Ttt^MD %ms ft#** 

h. ifttii.tft.ARSs#flca5iais#iiFtt«s.aais«*»^«/hw,*jMfa 

-,s.z , SR*mps® * ftM^fe*, ututsi a m 




I 
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ttWtt*. 

*« tt i+*r , u a ttm '& m w 7 *ij jg *7 m && it^ an ** 

ins#* 


® lltW.iSB. 'A * * i*flttfiT-**. 

© jltW.jiLlS’1f*®SMS«#*99jftjttttK*,MSffliie ; pi34Htt-'t'^. 
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& & 3* # # S 




a m m, $. ¥. tew m ts nit $ ssk w # s m « & h » as 

tt 3 &K*ift,Jn#ft!fefii|!aj®*>PK,||54,|tt3#af5»r#*#*«®S[*»S 




#SFiti?3ffi.r. n- «*s £r. r<m.m jan m m «-tt 


«5t<k 'll! , m M ft £ 








9-5 



“* rnmm® 


/\\ 



*3 ffi * & m w ef m % a x m ® 

im* 9 -5 * ,«««««»« 

l 'Hfc# (?§&^), * & 




\ 




9-5 *MM^M8ii#;tt,it??jffl«»;B[« 

. flt^W¥3RSt 




MS 


i*&i&«wwttWlB£. «a«a# 

tt£X 

»£}§«fc#ffi#ife«±PftJ6 ** ,Hata 



»<L4tkymm s x{ e * -«)^)#jteo 


7 X 


# s) 





b- -4 


O 






tlctofittt&mR 







s i ^ /^f J 1=1 H j rM ' J1 r WA MX,’J>C O 

*ffl9-5 nrJsn,Sq*f5?fe#lifefi/hT«' 





snafiiiRS*. aitt,^^ikMa,iHi , w^#aEJisa?Hteo saw# 


Siik&i'sSiJlMfcaKT «■ W,ST Ms„(e' )±TViSi9iSt p,8iPAMmm±t$Mc 




'R&B1>£%rT P W, BP (MS„ (e u ) = *) St’J ikikM* 


Slfco 







i 



*ii* »*»*]**** 
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^jtts @#* 7 »s- * #&is* fi« j®a kj £&,g £ m-i it iff ns m s a is ft #.& 

8Ffc^„ S^S-iESt*-T- 




lit,* 



«■ m * b m m m s m & a- rm m „ 


Eti 1 "T OX «S £ fft Ji ft ft « ® ltd X 56 OX »6 Jfe 1 S 0<J life S A-f-. 0 it, 1 ft » TO S 

s, Muslim, %% 


>,1 




uj 

m 


£ M *J 3? ft 0 ft $J it A ft m Us ft, 9i 2fl,3t Sf 


&A#3IA7fi&ft«i5&,®l?fttS5iE •*¥!!*,&-:£W#ffc£;§J@JJiftftj£ 


*®,3ift,te&M)&37--SSc*Wift^ft,&l$&fi£ftfPJft®:ft7fc¥,®^ie3n 
fi,ACl*£ftftTfttt£*ftt&&#1!>£,£fiff£dU$, Bjt.SmftftiWffr 

WHlTTInTdUfl/MP^ftft 


a a., i ffi m ft $ is $ s <n b @ ft * m , it ?5 ft ft & # * & m *& « ft i p ft fa 

■BTfl&Jt&ftft. ti1Eg&:&ft,iltWftfeS*ftW3*e&ftS7&IE,ftSttK£ 


* = * ® x ra 



#5f:«ea$®43,^Jgf'TljlftttJ6Ja^5lieAff]aSW. SftftJ5H,-Jil 




tfcr 


gjtftt. lie... 

fts^ro^K.aigr'Ufflj^n 2oiaa7o^,iMfflsr»i3*jii8o ^feeMiit. 

90 ftftAlfta^SftftSlSI&ft,, 


(D tfS*t«*a»#l£M:e#«JTa6)M6*r* -##»»**.ftWflHBSfl 
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[&i!!pii’58=(nonpoinr source pollution,NPS),, HUKSioA 

-»jiffi3i£#T»*.,gai,#a,sf*^iR,J!K=R«g^#Anstist(i4i?5ife. sa 

a 4 fii s*t gjL« 0 i m , a rra w& sa, k j& m ® m *. 

±Jiffijit(e,WiH®,^K± WiS^o 

T36F#Wn«flfai6/j,iI5®7|'ife*1bnrKttAH«UEll. ®-*3fc».M*}5«EiB 

S'®. 

UBiEx.sss.aTfr-awiPiiija.aBJSiitt-iB.^ajft+^A. m- 

^am?gllF ( il»/Hfe.'!kmWfESI!rS',S'-^rA^StW^'t'^^o iti&AS.W 

it tt fn Rliffi14, m Jilt« rt ± a *J ffl a U , a J£ am. ?K 5c # ffi ,, A^ « * R 

tt*#iR31o -ft*#tt®S?s!fernI*.'&#&ikB«?5«e!,»3fcB#l»iiS|. #JSn, 

S , »MS ft A'MU*$ ,&* A<Hft£ 

«rs sfe & a ® * f§ «sft m % it, m n e £ n m ft m % *e ft « % # pa *n m m ft 

(OECD, 1991), 

®»&f£ft wa^m *t ££ji ft j® as ® rt fs « flti m *, b jtt * st s a 


i 
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a^ASSAM 


imLm- -}isfeewffl«fs]ia»fiffitt®o & m ji & $ ±-11 raffles a *g 
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J&. 














^ijmiBc-#tetn 




O 


^$£^'ft,ft^^#*Wit®MI^WiMaS['Slffl > Seger S on(1988)©y,*Pll^S 


*SEft»Tft)£atff i ^»!tt«*¥,3S«a»»K : feJL»ia.3(tTPi«mE ; Fi'ii*a a 



(i 







■./>- 


ge«)^iSc7X¥,H* i ga.#*7i*^T)»3f«ra®a^#fl5-tA#te*o &# 


m.m± nsnffes^s-iBSw 

1000 stTfcftffi# JPAS-t-S?b-=ti55# 1 000 §t7C,lfB*Jt4m, a- 





$i£ &S£±ft , 

ftfea®fli»«d>®jfffli®jjt*,si^tt^jEjsjiii 0 fi*,a-a««»jne# 





P P 1 ' 


sngfisra. 

fs^A-iix^THTiBetiSfffJo m&,&%&&&&*&-■! sarnie $5* 





Anastasio Xepapadeas (1994)®vttE'(fiS.0C c t :1 Ai5:A&AS= l feS ( jtt 




Rian 


Sitt/^hWWaf. Hitt, 

it« » m a # ± & *r «t ¥ m « m » #&« a se ■» mn % w stf ^ -tt £ 






l^f 



S6*Hfto Ait®5II»,Efftfl[,teW»SST?5*!]&ft«& ,SS5w 


® ttMa-ifr«0itifc.® « Braden -M Segerson (199!) |E Malik(1992)#Af>5W?I. 

(2) Segtrson,K. (1988), “Uncertainty and incentives for nonpoint pollution control” Journal of 
Environment Eranatttirs and Management 15; &7 - 89, 

© Anastasio Xepapadeas ( 1 994 ) s Controlling Environmental Externalities: Observability and Optimal 
Policy Rules 1 in T. Tomasi and C + Dorsi, eds T p Nonpoint Source Pollution Regulation: Issues *nd Policy 
Analysis,67 - 86. Dortrecht : Khnwer Academic Publishers. 
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*SjfD,a-jK«(S«)»jaS(B3£^SW«l'llt/fr!Br* 5 l E ffillA«ai±,iaa3!A» 




r w jj fKi o 

n si j &%■a-fi- ?ft t4 4 r s a («sn ft Jr ,# m > s - # m % es ?& m m e i& w m 








jE^aJftKSASJfelHteo 

« m m m , n. ® ,m ®.w ^i n ■$- ® ftm s m * /*&■' t a * a m sc be .» r 





Hertel^(1996)y,*,a 
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■o 





ss^»«iw»ff«!WH«i. 5F»»*«ca^#*fM5a«wjs,Bgii0steiti-a 








e m , # £ a % w .4 s h m b n sj m u m n m , % £ s ^ & w * 4> ,£ £ m sfe 







*m i; 0k i» ?&, w ssra ® «„ ms 

A®MSy*M*,Sj 1996 ft *ih,»i« 4o%ffl7fcftriftw&j i,K »M 


■ (D James* S- ShortJe* Richard. D. Horan and David. G* Abler ( 1998 ), 44 Research Issues in Nonpoint 
Pollution Control 11 1 Environmental and Resource Economics 11(3 -4): 5?1 -585, Dortrecht: Kluwer Academic 
Publishers. 
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#ftPJ,&£ 
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$9 


ffifnaKiglSftTsSfelBlJBCEPA),, 





ft/£775&*ilft 70 %„ mm 




1996 ftfttgtETKlfiilS 



£@#ft Ml, 






Mift,7iH7fl7k*®aft±^JIHj6£ft» EPA#Tt-& 


Tslfeft 7o%ftSj*lu49%ftiS}fifg 27%K?5jPl-EiiT*ilk 


\ ■ ■ ■S 



75 Sfe is ® ft (EPA, 


1998). «JS 1987 ^g^-@-^^*®a^{OECD)ft«#,#Jfi^a't', 





5 


*££ft*ft#tm3l!!ShlftfflgtiEft«*Wftm&S7ffi&ft&t&®. Hftft 



E ft Bis wa ffi ft 9. -k 75 » «i it M £ M m *1 & ft TN,TP ft m £ * 5F m 75 5ft ,a a 
ft 60%«] 40%-50%© ; ft* 270 ^fPfSL* 94% ft«fc^52% ft«ft® 

?5*?lfeft 0 





W75 5feiSQ?SWWil«i!ilt^,tf2JE»*l5^»!,flSff755fe,affi7S 
*&i|fcfcttg«£7S&SL:fcl£iftlFW£7£75*»fcffl7fc±ii!i5te^i£j«ft75$fio 


& t £ «75 sts? $ x ft * « ft, & m ■& iik s m e m » * * * m. ® m,, & # r dj, 



& w^iikaia w I st & ft a a, &g &*t «i$ ft j*k ft ® $ * a * hb ft 





ftAft)i» = tfti£ft7K±?ifc^,>i/£MMfa7K)¥ftmtR,±3*ft^Al;-fe 




&,*Kft75&, 



wraft®»755feo £ik^ 



(tfSIJiSL 


wffi #7t i >a a?ej p, ii ?e ?K®, tta a as a® 7ka ft s e» ft, ® 7k ft 




w a & m , r oj u a jf * ?g a m m m m ip b #, m ^ a ® * a ?r^ ^ * ft ® #- 


*«9-i ftBE^^lCftB^gi 

jfc. *t, ft A *fc IS-ft *5 *> #;fl #. *: 
fl&£jfc,Sfc^<<!>-ft4trftte#,1 L ;S.7A.«^;s-®iit.;l'7 «■&, A-*., ##&£*■ 


0 Ccsare Dosi end Theodore Tomasi, Preface, NottpotTtf Source Pollution Regulation ,- Issues and Analysis. 
Edited by Cesare Dosi and Theodore Tomasi, Dordrecht, the Netherlands: Kluwer Academic Publishers, 1994 : ix- 

xvii. 


© 19 ^ 9 ( 7 ) 5 : 60 - 65 . 
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$di4B44 200%,#^»li#ifcjfi.ft/ft i <iii4 £, #. -fr / * $ tk 4 

«4 Jip44 « 37 %bUi 0 *t*t is ft 3: ft. a >?r *}- *,#ftE-84,**,«*#* 

741 kg/ha.fMsftHj* 29.4 kg/ha, £.4*.<*.«* 486 kg/ha,4jtft-(f A,*,***" 
£-4 *&*«** 1 256.4 -f-jt. ftftit M £* Bfr JtftJ»Sf4#■ 4*,*ft T 4 
4f itg.it 225 kg/ha 44414. t^-»J|tA jtB6±4f^-)fc7 4ft4i9li<itft.«,£« 

102 kg/ ha—195 kg/ha,4ftft 120 kg/ha. VJL, It if ft ft. 

(*i4ftftfle44 e.iiftfti±4a44. n «■,-tt jk * m + a * s ,*j ni+4ftft 

30%— 3 5%, ft tuft ft* t.» 13K — 16%it.^4ft,Stft* 7 f-ft.ftftft 7 4 

if Ife. 

&&. 20*ft 80 44-&&4fttfAft 

ft#jft4,4ftft^£ft7“*:i£4ift’\ ft •*fl4*i£4*t*',,hftlr A 20-Aft 

90 44U^*ft#M*ft*£A— 44t4.4ft±# 300ftftft,4 4ftftft,i&fti*i* 
8 000 4tXX. ft*ft 2 

740 ftft. 200Z+,vjiL^. 1*1 ■*■#&* 3. 47 4r,*04),*t*. #■*■(«-.+ , + )^ 2 800 
IF*. 44* ft 3. 2 to*. ftft ft ftftftftttif l>'ftft4*ft 

■ft, * ft, 4 iSfc. 4f--ft * ft 4t, ft A. 4c. ft. 

fcftft/±46ft**ftft#»iftft« Aftftft4-£ft*ftftis ft 

ft ft # ft * 4*1 H 4. 

ff\ at, ft ft ft ft Jfc * If 4 ft A. ft * 4* -ft ft 7= ft, ft ft 4. if ll A « #. 

4ttAfti#,4fcftftftJ!fcft-ftAA)ftft'4*l:,, ftttft 20 ft * -fc + 4 -ft, * £ 
80 4ft:fe t ftft*ti£fc#ft“ftfti^ftft 1 »J-£.ftftftj|Gftftfllft44a!ttt. 

S, 6 4 4* ft ii &^ffcfmj£-ft*ftJM4lM1^±.«4«44i*ft4Stti-ft##tJ!ij'ffc 

WHt. ft*ttifeW*,44t*#ft*ftw ft ft*£#;tW#4itft&^ £#&*:£ 

4st/^ft 4.flija-at*-ikit#) , 'aa«jE.sft, 

-444*ft#tf4i£. 

(2) ft ft it 4M« ft,*1 dUft *1 w 

ft *> ft He, - # 4 ft ft # M ., -Hi- # 4 ft £ - * , ft ft ft JB ft JK ft J., 4 # *ft ft ft & M. 
4to#It*. ftftS#ft,AA4A.teftftftft,4ft*.ft&44JLft4rft. Bft 
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*f AL «, %. 3 f *4 M A tb £, &&aa a. &#«.*. „ 

(3) #frKftjfc ^ Jfr*,*#**.» rtjE*t--Ip4£„ ##?4i4£i4.4- 

AATII^44*A,*lfcA(iiA,±*i4£A*£#AOitl**ft#Tii#'fc£. * 

Jfl $ *L IB, *4 it ft- A A JH * A * & R. * A £ A *. it & # # & J6 # *4 # #. i4 tt f JH , 

fciMr# £A*4*^AAA**AA*ifcjMiiB*4. * flj 4fc « W it JU*. * T &# # 
44 / *. * £ # # 8 A *>■? 44 » a «■ ft , it # ft A A. *r * R, A A ft & #, ft. ffl It JK 44 
^AAA,*]*>«KltA.**-5t44'Sr ^, it # :$-A A r A *.*,#■ it-A AIK,-f -tt 
«ft.|s*4itA‘AA.* + 441«A**M|sAA.it--AA&#«'**4SfcA*'A**<it 
A «ff *. * * 4t«t« # A A A A it A 44 4 A ?T ife , it in *4 * # ft ■$■ ft A * *4 * 

ii’ftAitAAAA/' A±#-A#.> **#*4#*#j|.4t»*41fc 

(4) &AA#A/ A 44 A#. *■$■**# &fc»*4-A*l'#'t&if *.*4*-*->S W. 
A*,AA£ii2]AAAAa‘#*.ft.AAA&fr4 A&A-, »«*«.* It # Jfc, # *-It 

#&fc*4*fctffc*i#.*ftA±*J&«A*#.**$*'4i£«.Aft‘#K#ftii.A44 A 

# A A % v? %,« A Jik, A * * ,M. ft A # -f ■» * A tt 4 & # Jfc, H at a 41 # to *± £- 4t 

W $ & j* *4 it, jfe -fc- A „ ffl ft A * Jl # * * *$ ■Ifr #■ it ♦ * tb ■#■ A-frAA 20% — 

50%,A A (*>*.£,£#) A* *--».* A A $„ AtAA&A/44A&a«« 
4Mt$44£^A*>MaT**»4**iS,ft.Jfc44#A.Aft,T#4U***4*./*4frW- 

^&lK44&A*^«AS£#AA,iitf £&#/£-# S *.44#. A , UMfcHfc *1«. fl 

(5) ##*44t#,fete+t 44 

« A*. A&)******£***#♦ JM4 »*.*-£* A. ls*£-8iM44&,A,R. 
A*,&/A44A#lf#*.fcA#.A.ft&-f A#44A,A'I±,, & <J'« # 44 A / A it ± 

&AA&44&, *],##&* A#. AAAA*4*£,Jp Aft*# fc & **]#* 
Aifc^'fc-A. Attfta,&i#&*.±441*4 A ##«*,, 

(6) A/#ft&*&f'IAft*ffll£flS,ft£A*»it*»fa^a*mtri4Mn-<!!,A 

it/»itA 44#*«Jft.A***4WB.**^*tt*»4 A A „ si# 44 f»l* #*ft Jfr 
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fa fa n # s* it Mi $ & 
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a.SMraaw 









Zffi PlWZt&'h (BWin^OTS ,&&? USSM^ii® 







jttemttitf ifiir, aiit?§^#JMTjg 



3fest#wri»irsfjn,a*t*#5ife#tti6axft. 


i»«t ,iratf®0iaa«*ttsinicJijiiEe 




U J.& O 





» ft & & ip ji¥ * ji , w a tt ifc g w & ip , a tfi tt & § a ft £ ft > is # m $ * as 


f?ji*r£tt^ssntesraffiT0:<, 




a 

*mmmm 

wc« / #*)» sa-'htx ±,mj «r^u*,«Ji4 <2 id / &5&fc ,sp e{ajy B 

a » sm'Hs && m # a & 












± w tf 3t is^a#^* w#a#?d ra 


—fF 





5. ® t * it , *■ t m a # sr w i n * je « ffi », * vx * ^ , * «■r w a # 


11 V 



O 


s##r & was jfes «i mm.mt, re a t as a^it, re & ® # 

STtawa^Ta.ajit^Sft# 


a d ra / */Mt, HP 


I 
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ikwmmmi 


j£**'Mfc,BP 


mm CO, /), f L < /< /„ 



(9.5) 


m 


minCO, /) + D[e(a, /)] 

a 


(9.6) 











ftfto 9 - 6 a- ■% /• 0 

9-6 |S] 


ai®SI«6MD ; 

^159-6 


Mc<f=r i 


MCIf-fd 



MWf=f-) 


a* 


*1 


a 


jit ft , BJ UUf M, & 


9-6 

MawBmttxsf 



IBS' tfe^F£#€o Sn*’&SI^»S7%^/&tji:'^£«JiS,#MtB^*ffl7M?5 


MC(f = /*) ® MD(/ = /■) ® *£,j£iMt§ MC(f = /■) *3 


MD(f = f ) e>J3E^W£*ft^t7K¥W9^Ja^/,BP{a , ,/* )„ 

siffss#«ria^tfjaft^)iBt^nrei*®(ra^KaKj^fi. festa.mMs® 



ie®^*eSE*/Mt;,sp / to jftw.a^^t^A MC(f = /j.ffigzeoiis® 

MD(/ = f L ), « L ,M^fcb a - nrteft&o 

s it"T ji,a t fe iia mm°i &%m a x * a * ® ti^s, 

,JA 

S. 0 = a-, / = /') W»r 

lttlftf»»K)„ ifest^, Si T#€fa &**[■«, SttS^fe40flfj»4s*5fe®®M 








O 



7 & ± # tFf rt ja,. t & fsj a & *r £ ® * # * m 









Tti 




m mm i,« a f§ &# jpst & &«% » «m* s. 




& 
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ftift.’SS# 

m * ®$■it m a jp ^m s «■ w w, a a at 3*1* s &■« « &s m sm * 0 *r mm «•» s 






. ( 2 ) 



: Ji. 







ft WJ j® * £ *, 0 lit, IfS # jtt a ® ^*fc.a- ^ JS <g ft J£ git4 *4# P5 ^ £ Eft iftitfc 

„ Sfflt^I 





i&fi-a - k m 6 D s an ±, if ^ s+>t't 5F ^ ?5 » ft as; ® a ft k 

MISo 

* r fm ft, fe w, ea * mm sft ftft ^ 13 w ^ jf &w wl s sfe %, t *« & .4 7 - 










*, 




Sl 





1 , 2 ) **Wfti§3fe#«fttt* .*<(»' = 1 . 2 ) Jt*SZW»ft*» 


4ft rn jg A <£ Eft # $f W », ft ft ft Ite # K) tk 






MCXe.) = MDE,{e.) = a,MD(p) £*1=1,2 


, BP 


(9.7) 


fiftp-jiintJsas^.ftajupAo.7)w*p. *Hftta 


*«if»#S)ttms,iws#£a p > p- w, mHftft^^sij&Rmfii*«, 


-BlS^i fX(p—p* )65?5aj;;S> ,3 * < p* Bft 




I. IM23?&»e.Jei?£*S7j*X(p*-p)„ 

®!£,*4Tft$# 1 if a ,*fsft#ac«.0JS*;% 

7C,(«,) = ft (*,) + «(/> — p*) 

= Ci(« 1 )4'/(fli^i4'fl2^2— p* ) 

= CRe.J + ta.e. + Ka.e.—p" ) 


(9.8) 


ft3A(9. 8)1+1,2 1 ftft*!«ft 

£„ 0jft,*tft® l tsf #,ia«lffi®I, 


MC,(f,) = «,i 


(9.9) 
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^^(9. 7)%^(9. 9)W»J t - MD(p- ) at, 




4 ifenr jsl.bp® 







K 











n , ##, ftm. % RMf-# # mit its. ?5 % ft hp »^ ^ i* * & £ raj * a ^ 





A- 


fo£& 







HE 




(t 


















. ._ Jl 








jSTtttijflrGfeJsiiro 



n 


PI 


o 




ssLwa.weiSfftisiwa 


a£aais£SL«#a*,£«iiE£:»S ! ffl&,, Kat* 


*B5it 









ass-7-iiemie!®: tasBaws^mBP-T-tt 





/i> 


»$.*£ t %i ik ft 
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***»¥*« 




a-US^fr # .ffiffUSS? 





j.En d 


# & ifi ^ Jt # fa S, ft « £ , * S *fa §r ® it fe WJpsj 




fe ,i.w fi£^a ^, bp s w ^ w eSt , «a ^ #~® ms fe 


*¥«e & %#«t sojg#, {ife^miBa atmmm- m m e %#xi& m fi e 


««*K. S-ftflUSttSffe^WttSft^aff&aWRjS-WWRMS^fs 


93 „ t-isiifiSj^aa^Witt^*®. 

3G,®Si§M<, 

a tt , s«a# w && m *, wifeWJFStflFaaiia n anuMr ra m® fes 

-, faisasmsafTfae 

ffi«:ff*4f*3feSiMf(^!ll'>fi»tt«*» s',r§£*03£SilE?5S2i *,*§& 

«fflSdE*Ac(«)„ a«>*'w > »iH#^a£f5a!4fSS5tfa«»#jpisi»a.« 

Hli}*»B,#JR»ftT#i5NlB,XUfiTi&ffi**,»f5J«*CHtt;ilnSTPI* 

#jtpjnmt. n*t*Has«-«dSs -ap^*Hfeflsn9*i>iS“-»iHi«s#?s«0f 

TC(e) = C(e) + F(e) (9. 10a) 


1 
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F(e) 


*[/<* — s') +-D] ^e>s'Bt 


^ e 


'M 


(9.10b) 


*»S( 9 .i 0 b)flTJn,S? 5 *ft#tt»f 5 MlBT» 3 £»lia*'Bt.fs!ft#SS# 


&$;*) T[/(e-/)+D]«i|g8c 0 




(mtc = o) 0 ^iitRrjji 


MTC(e) =MC(e)+MF(e)®=MC(e)+*/ 


(9.11) 


mx 


AlC(e) = MS(e) = nf 


(9.12) 


(i 0 <] ^ (MS) i* t IS »5 fiti^E $( a JH: ^ f 0 ffl « ^ i: T/) at, S ^ 

w fei f to®® riii IZ 3. S' tfa tX. & _ * « «rh Vs m ah 




&€6<J&®%&£tt&;n|S!i)<]Ji * % / 0<jSi*R, TfS^Jt&(££*—' 


a# ,*■/ M , ap 

MS(s') = */ (9.13) 

a * sfe# s ft & «*£ m ten# stat. aa #i» ^ * a ift w. r if *m t it 


mtti£k 


0*>1¥ 


a^Jt^BfjtflSW^iSTXffrftfilfaESWiRiS. i£itfc,SHnBr£E 




do ft at £ Sts ns t ^ m ra w $ $ „ 

a ± fiff vt Ife w ft ® S ® W iS ff is t S ^^ iS a il ft W « ffl, (fi M Jf » © 


CD e>$' Ett,FU) - *[/(*-/) + D) = Kfc-xfs' + nD'fftVA MF(e) - jrf» 
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jik^.ATatJttBife 


iftfi&Jis=*i 5 Sfe#— 

/ * nm&siftBMttis: 


w/ngiew.SjftflESiHriMEtitTO 









&nz,r.%ziss%*fe&mhm,±n 

.■ea'smm 

mwmvi&ftT'KmmT* £*>$*3 statt 

sf^waa* Kigali 


®ift«a#s*ssiirf5S!!fi««®*^ttis*!ije7tt^wsf**ai* 
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fa 



, a -7**7fis&te w * n , h m .E & niff m * 


Ttx 



fttfe:£r. 


tcx* »»«*uft***£*#T«r***a 
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0 it , m a £ if ft ,8. , ft a * 5fc *t 0 It SE £ ft, *? ft iESc a S flfc s w 

»*«*&.ftasf&« jikj*4s« 

BRStXiffiao &ift,AM—t* AS* A* 

gfe.^s^iiiTSF^waiEfemwflcig^^^swwssi^ffifSBo a* ft* a 

75Sfe»*i«5*. *ttS.*T??i(!!#«iaia#,Jlii5»!felWriE^i&tttfffl*ttttT 
*fi**$ajfi*T}5S!!*WJawiT*. 

s jtt, s n s s ^ jit 5F &© a & m mn s m& g .* w « a & # * ® « s ft, 

#j6*tiuasT^4t^»?5Ssaiw®*. 

=» **** 

m tfc»* jit m s w m a * % & tk * « s % jit ft ft® m % st & » rs « K 

sfe#£3Mt»jifs. fiJt.»*s»!#»*iii»ffl#a#ft»s«ftTi»*i*.#tt 
a*fflsp!ftw}s»!feiw«*(ffla .#uia^ifcis** aarfitt i an nan), 

e.ta^^ssc#®: m ««» m m. a#i$® a&it#«i£ 

aa-i,iSsa^»#riiitijJ6ffli»^-tc«#,Jt*it-»*aA^rtts-f*mf.fiits#iis*.»s:tu«a«^, 

j|*a*FWTft*ii9Sx#fct*afi*riaa*^THfi. 
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ffetof!. S.Z,^± 


□ 







®»Jift^i3effiffB: IIJn*lfeilk».tf)iS^,S*ff8fcffi ;**—SM *1 £& @, H 

0) jnAwasx.ii^s^M^ftftSfeaftTfc.aaesca^p^&Ti-.fiiffcBr 


in^&siMivts*,, it&n+si i fft^&xjt ioo ^7u,s^r»#± 



at«. a^*®4atSAEffi®A,fSfta^,BSASfc*SS(fK)SX,Hilt^-fee 



( 2 ) 


m »* t n &mmm » wm, megatfT w&m t> (a *, e *# mm z m 


K*Wl#*a*«W) .*30*7W3t*M*JM^£*.SU»£;i¥£JTT 

7j^ 0 

fHifttf* 2 KjSMfcSA* 50 H%» E&,£miK$ 2 »st»«1lHRT.SUMB 

Til W $,t a if& ig, B ft § IU S HU & Z 1 + Si >j'« Jf i, £ ft T £ M H $ 


WEM^ttBo Jn*ffa#1WtS!EJ#aS#ttfe®tt«,?5»!#»?f»*ffljft*i * 

^at^BSo §&tlW?§Sfe#£ft,&&AJl: 150 5JS;(50 5376+100 5376),iIT-5F& 




= * «»»mto*as«5Eit 


* m , e m% w tfcff* s, w a#ft ^-nr vx *sr % #M n & mm , is & ^ 




flE2£i*fwa#ffi m , II*&■T (£$&£fte&S,&£^&&3T S *,tt 
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st r-s 




s M. h#m *, acijw affl ist « spama* &m, &$& Msrisb *n*m« sz m 




wigwMpgfl-iy.THjS: u) ws^ts^s 


swaa^Mgwa*©a®:m^aiSK)« ; ttfeS; (2) &ft < Bmmmvxikfa 


" " -%■& 







a#ffi s i** e * «j a * .#i * m w * m & a , m i& *#. * flf * a w, 



3 At 



^ h j q 










ts a 16 ki & s e w$- * a ft i fp fta 



fca-if^jwseiiJt+a-s*w. , e 





1. 


t 


sr+m ^ ^it 


Jfe#»t*di3bj§ife«illlB*jfe. #ffl!BW»BSi5(tlttlfeJtft*IJ§ife*«lfS*#tt. 





iS 











A 



o 



\ \ 


Mtt, fl ft- a 















811. Bp*®»ife 










M&M* BPm*&££tofe*#:[g,fiAmi<m 


fiSiS^#4S5). %- 

«.a^naffliiii>Ai!ft»3KttiB^. 








@ff „ 



-x ^ajee 


t ft % ft Bfe 


* + * J*. » if * «S £ tt 
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raftasa. s{n*M0ufi,(.^fe,^5i^'i4»fca€iSi,Ta^i4MaSo 


(l) ^1&#WM^tt**|!R6tl,ifDA*)tt1fi#fltliAW7lcfi*#|BBi (2) ■faljft 


m m f ij«(ft ^ ® 4n «t & , a itt, sp« « a n kj a ir ?s b \h jp ® fir s x 


#■ mmm * sssttamsa* $ ft w fit tmt, m# i»AiR&& s&« 




was ft & =#«¥&£ w m m mm *. w&m w a ■, m^fjs a 




taMaiiiw, MiSttiias**. 



A891#jJiu 














&mm%.,mmi #mm, m #r a* g #*j m&p ±m „ #f r 

tkRrm^.MS&JS^A^Sfe^BSflfrKj^WS^. fiM.MI&lfeSfrfTSJSl 










$ ± M KJ JRL & & as ^ £ 51 &>) M & „ 

= x SFttRBttftfttt 

Aft*fRi!fta-«Atta»AfRBr«‘*=*i <d a#etia 




»#,-#&<j||#i8A,MI£MilA. &#»f]ita^te8fcMlft:A:/l'4fftb». 


(3) !ljgR#W«^¥SfcWJ10,*^SffiRSWS^*«riS^KH05fe. £«■**? 


#mmi m ,mn xMi^® a?ia—$, & -w«»-£*s$i mm° 


200 




a 10-1 av a ^ ja, 

7K^nT^ii^ftfeT7XKlf5*. *7#-^^Jf^rKiJ4T7KiP^^*tiCffl7K7Ki@,iaitl;, 
K^^SSP^Sr5^WJ*T7KaAftffl7jC7Kig0,^it*«fit)iam+^tB« : ft'*ti 
IB^'iTflBBftftfflTkTkjg,, &&5fcftfc3K,^gfeM : fti£AtlCffl7.Kfft{K7K.&giio 

lEHfttitfc, 

€ ^ »st«, Tit a t% * ?5 ft s«- 1 ! 5F ^ s kj ^ a ^ 0 



* 10-1 


H> H**R 

s w® ft# wa - », s sf tftffis a 4 ut, s a & * ft m s s## a m ft. 

IP InJ 5P S fit tew ** S, U n * £ $ Jfc #P is it 5F£ t0 # # St ft £ £, ffi M * 
®I'j7p^JA £ l^frCt(SPRaiiS)A?l^5Fiat0#o g&fgiA^ftffiSftiSfftt 


t 


#+* 
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*S ,S« B *(19lt«T ,S«aiSFa*» WS*(ttJ*3t*)^ 

—f-Bt, wm& ®n& ffrSMm^+^&s, ®»i«S[-ibJiwffiifD» ». 

*M1«-1 £^£8*t££ftKit*Tfc 

0 *i , *#4:-*.4fc*« A*#* -51 Att A* An£A S ** 

teA,it*A-A*##-®*- 1 !* A'l±tt^*L 
4- #.A * it -tt % ± £- & #, - JL # A * M. «■#-■{&. 

'Lifeft*. tfiUf 

^A^AAtt-S-Afis^tASAftA. &*£-*-?- A 

**«&*,-?A?IA#&«A«AWL A&#A*W>^n0itA T &A#-Jf-*A* 
AA*,*A**A3t**.teA«. -* 

a£itAs&A3ifeAia#$,teA$«AsA#A.£tt*-;& i %A 

7v^*,«AAr-ji#AA“FBAatA”. &# 

*t&AA;Js##m „ 

i5i, it a& & a - & « A. A A, a £ 4t A W tt A i n A *> #J T A A « ft * a 
^■AAmAAAAAf ,A AA£ WAA. it-,4Ust+■i£ : jifciSL£,A.i£#A-t& 
ft*.***#*. {SA,ft:lfc£*Att:MT*3fc.i<i***H*3AA*;tR&#*.* 
Jt-tt. 

A-tfrA-AAiAA-fc A*#*’!#. ***'].Mn-fSlbAlH SUfiAi* 

A*A$,in»£t*2A. 3sA**fcitA, a* a*a.**«. #*#.«#* aw. 
st # a a « A s. * * Ait s a. * A a w it a it. £ -f **■#, an% k a- * it« a £ «* 

*„ A A-f-fAAA*«st^AAAmi!*aMI#,A«A'A*tA. 

AA^AWA^.A^AAtetf AWL A*^W, itA-^AS#^**#*.*** 

5t-l±A« A* sb Jr A.A| «. 

Bp -fit A- * * -t A ¥t. -f- A «.& A R * #i *& A,, A *] it iR -fe. A# f * A1% «. 
**>, i& A A«ft-t. 4 A A t — lUfc* AA# A. •iHA-«, 

*!,*£#* A# tf^AA'A,, xio.tt* 

sl-f -'f-A-f A & 

it#, Aft *#£#£#.*.#. 

#AAA«ABt«#AA.#A*ti»r#-ffr. A® *1 AibA.&AlftaA# A 
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*F**aia#* 


& « «. t * * fc'litt # W * A. 

ttttanws^ifeWjiSn^s^JT: 

ttflffta&.Jfl&SACMSJifeSSJSS. Amx&A^fttfc&Jiai^flLISfc&AjiJit 

-tfesta.^^swafrs^a^itArt.iL'MAsmo £?s$ 

A<f]T®as?n$o 

wsft#t^,ira%“±swxist”*s:AW*5fflmw±*s*o 
w,*iftS#a)B*i£«,»,Amie4rs*tkgj|[«iE«,»Bt5js»»^#». m 

$H, «SW® i tttefcj If SIT ,£± t\> wx AM,# A Bfcfrik, fits;ffl 7K?K?i fti 

-a»tts^ajitfflE#,je:»*fl:*atJit«£#wa* 0 s«5*jR«,»i5K#i 

m fr ££ wfc ^, s #m & a, m ^ u m & ^ a in w # a ft ^, w s* a *4 



#+* 
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f S'c.iLatfftjI—tmiSHtTW^^SfeBMo fi§i& * 

« B »WSI,M»ffli»a(i>. Sn#*fr a fflJR,3Uifriigftaw«WfciSW!S 

x B „ a^bmiiw 

tui„ A^^frBa **+*!. = 1 ° &im%, 

B * WltiftT, A 


U{x., x B ,n A , ff s ) = * A u(x A ) + Xgu(x B ) 


( 10 . 1 ) 


^^t(10. 1 )S)S, • ig{pjf—®^9rifi(von Neunann-Morgenstem)^ffigiSSt, ft 

John von Neunann$1 Oscar Morgenstern It 5t fi! li) EH]« M#(, 3&ffl ®3tfc U{ x A , x B , 

* A , * a )J6^SfefflBjSS[aU)SHtlJfe» S l 

3sitjr«*g£o 


m 10-2 jt^gjg^^do. n&flj 
m 10-2 *,&MfcTSM|illgUi,Jt 

MBMfc 

t ^ et, tp w n 3\ eo t£ m s> w » «, n 

& tbnk!kfa$.z< ¥H &MW. n W&ffi» 

ttiStfcrfci&M ViM io- 2 Bt^fi?)rt 


Sffl 



SftEST'ISjlPc, £® 10-2 #,*»■ ffllo-2 


ff A X* A + * B X x s „ ^^fiFffl^ 0 t]®tT 5 **a: EF Bt,^?!feffl*?!feffl®^±W^F o & 

l:JiaMN±MQ(i n .,U H ,) Q JtSUfeSUru^SSWA igB I4BW 


a> ia io-2*ar-MisKS4fme®s*iJt[SJic«. MAr®^Bt.*^Epj6Kianj* 

ftSHBiik. 
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ft® 


isai-jS?<*«, u £U )„ £.&p,?H#nj£#sfefl3 u EV 
(x EC <x EP )„ S*i#*f*]*¥9S»Xfll«ISfcfflJb 

#»&,# § efitiSJffl'ftA&fftI® X EP B5jtK^„ Eti J- UX EP >U ElI , Ef3ft&ffl7K¥£!i® 

S S - SP*" , MISt ® W-i& W I'SI ® ^ JH * - ^ St * W A * v #i * ID M A W ff S 

spasms® 

^*Sn^#*SAe*7ftW‘fSc^o j!tith,BTt66tlS*&^H^: (1) g5fc?J 

#J£(ES), (* s = l - * L ) H#1t RT, AUK&A 

(2) g3MB^W&&ffrtt(OP) : £&»#uuaffl;fc£ 

ES = <r t V,. + (l-ir L )V 5 (10.2) 

ifio «aTfe±,v t ^ v s flt){tniya^A(io.3)^ 

U l (Y-V l ,1)=U l (Y,0) (10.3a) 

m »ffl (Ua,) 5 m m % w *e a»t & m ns * m < vx^ >m* n ». 

® ssaffftanRrEiftttS'tfeiireiJftajJww** 

a® (1 . 


I 
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V a (Y-Vs, 1) = U.(Y, 0) 


(10.3b) 


^t1PS;(l0.3)iti,Y^WKft5S1ScAo l 5 ft 



fiSKIHo & a v s ), 

^,(io.3)flfjit^Mffli]^3)iffi«flf]» Htt,aa^#¥^s;(io.3),®fnnj# v,.$ 

Vsfidtt, 

^•4^,iA.©£& 2 tii £, HUg ■ ^#S—®^RSffffl(von Neunann-Morgenstern) 

x l U l (Y-OP , l) + (l-ffJU s (Y-OP, 1) 

= x l U l (Y, 0) + (1-x l )U s (Y, 0) (10.4) 

s.iaasNita*. 



aw.fwi 

5t(10.5),nj^^* 



k l U,XY-P l , 1) + (1 - * l )U s (Y - P s , 1) 

= XrUAY, 0) +(1 —Jr L )U,(y, 0) 


(10.5) 


^-5t(io.5)4«,Pi.^p s ^S')s^®Aa3fe7K*^g,a«*a®^4*®% 

aft^jfcdo.4)ig*5t(io.5)nTja,«r*#g 


£W#0!l,BP Pl = P S =OP„ M^it(10.3)g$§ftlg'|b*JB^(10.5)„ ft^V,.^ 

v s wfiftaa^»^s(io.3)jS3fe,sit.^A(io.2)«-*(p 1 ,p s ),ap 


ES = x.P L + (1 - *,. )P 


( 10 . 6 ) 


Eb^5t(10.6)Pj»l,ESa : -^$*->r K /(l-=rK)Wa;^= ft® 10-3 BJ&, 

^a^^^(10. 5)fcj£(l«jilgi£^& JJ.Jg^dO. 4)S|5£]$M*| OA £-? £ C„ 

5 t&® 10-3 njft , ES = OP, WMST, 

es <op (tb«& a flo«^) ,op ^ es zm&foZj&nvtm.®, up ov = 


op ~es, 

«»S@msasiiB&£J ft^jSS^feSr&Bjt«Jt«-&fif)SBS:N- 



® s»<Mati=an®*su 
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a, its@ it,ojay ,*,op <&es m 


«ft£S*#««T, »«<$£ 

—/ y *#^S(io.4)iia* 


A(P^OP,P,=OP) 


c 


B(V L , v s ) 

I"""- #t@^SO0.6) 

mm*m(p L ) 

nio-3 A»ffiR»fl5aft«s*Wifnt 


-tiisfcjt, a 

* m w oj %, *t a ft a g * ?K & m s & * ft it it a «r m -t * ^ s an * an ± & : 

(1) ES > C; (2) OP > C, ST&A ST 

, Hit, *m U-*, 

v s < C c 

AS^7K*gEWl'5]M,amaS;i»SI«t>B]-S^1f«, : (l) 

T M A g3fe7X^@t«^1S:^, BP 



t 
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B 


ES-C = x L {V L -C) + {l-x L )(V s ~C) 


(10. 7a) 


B 


X L ( V L - C) 


(10. 7b) 




^(10. 7a)Ji:^Slg^^:(10. 2)jf& 0 S^S(10. 7b)tfJ, 


tiimLQs&mXHtoiML.W 


m 




ft.affl-ffl; = b 2 -b, = (i — >Ti)(c—Vs) 

a (i o. 8) nr &, m m a at a- m m m in ,t ft ahs: it &t m & t 



( 10 . 8 ) 


AT 











O 









7^7 ttflT # X 69 * S & ffl- ft ft* fit) fa *, ± 5 ft # ft 7F £ % « f ft T 1 

i te ^Mj0mBt,ainJt^BrffisieisiM.Kf^»iEftffma:*s5„ ts *n, * 7 si j&& 

8f**«iBst,ftMf»n^r*aa»*-*«E#*3PAaE?s®mJSttEo *ra 
*Tfc»,#*wn 























mZ, & it 
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% p a fr & m at, -e a T' % # 95 mm s # 34 %&€ & *# £ s tt <& a r it t? ?f 

K ^ 5F £ ft Sr«t ft iS, IP £, lit St ffi S 65 ffr ® ® f* %'m & tfrfi C quasicption 
value)®., ■t!lW^#&^* 1 ? ; Sf/Ht(exi S tence value),IP®, 

3feM 10-2 ^RT^1±^fSJP>±)it 

^liii#fc1 L &i3-#'tt:, > t * &i&. A/* 

#— *, A-frc 4- £ ^ * £ A 4 * % t * «. « » 4 £ !>' A ft •$ « if ^ # #- JR ^ A # tt 
ft. teA,4 £&*«4sA*4#-ttt4fc, £44.4 *«.,*£# 

«ri£'tt„ &&,*.* A^^rat#., 

T4S1. 

-&&&£& *tU54Nt.. it—(fr-HAa i,*^S.Tfc j m-vy: J fL?f3|L3##- 

* tk M i# i- ■# m 11 * £ ft & ft , 4l X. t H 4 # 49 £ Jft * A * 4s *t JSL A it A <Ki tt *. 

^ 4 T A- fli $, 4 *>) H t£ *1 * £, $ at ft A «j 4 Hi, ik t fr A « & 9 A # Jfc■& it S, J»„ 

A &8iibt!}7 $ 4s £ #-14 <Ki in& A & * & fc 4r *U i*5-ft 
7(Hr±&£&A&£,. -|£A;Kr£ffiTtf ± ^ 0ftA5 A. 

Ifit-s*. 

xA.#4£4£«*44Ht.. 

- # # 4 4 to i. 4 a *i ii, #te *$ # it, 

*.*£*$. &<n ^« Ase,, *. # It a « &£.«*!££ # 4.4^7 Ait £ # „ 

* £.. 4t 7 E A JS. St 4^, # A* « 64 * M.« & it # ^ ^ T t i * i *t * ± #■ ^r ® *, 

44^x^ "T«*i#At 6 ^4i§t 

t#*^#^^**.^** * St it #41-a, At *Jt 

© a#at#^ opti™ -ig«tfii$AfflR 0 4iit,M^saf]a«iEf*Haw4te<j*wiwK#ftjt»a,ffl- 
sCK a XiTiH 4 «!.&*«(„ 


1 
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e. & a. * n , A # W k « ** £ * # T * * «, *, -Bt« T A fl* * # *4 # # * ^ * «.£ fll 

T i* fli # * £ tt «tKr i? £ £ ■£-fn W g f & S>] 

#■ # Jt fr £ £ A * jfc 0t * ± * /S *r ii # * f *i- ^ a * it# M- « -6 

* tt ft -ip g, 3- *>—* # & *4 # A £ -£ S * & *» JW.« $■ & & •* * 4 * at, * tt 

£., *««. »* a JHm6.&H JL £ £ # #, * -f 33 A % % i$t * *, 0f * *|s # & # 0Nt. 
st£^?M«#&w*?|A>±a wit #.#*,# *&,**■#*£# 

£**0Hfc#L*.. *#£&£*■ jfe##*## fc£A£,A'£flia-#l£,# 

it. #*t—s.i«it.*.‘fnst^^^it#±t'* , &«i. a 

M. ii -fc « Hs 4 it ± ■ft & & i * *6, St * £r - A- ft W, *. •£ 4S # 4.4 $ it, - +■«t A 

+ £*£&****#* *****-#•#*«#»£ 

+ St£±*±&*& 

w @ *p ^-* ^r # «-*-fr-a.. 

*AflS.'?«#tt.^i4ilt^TiS'i!fc3t. ii-$—&Jfc* f 
**«.&* it &,•£&-?■ £-*«,?■ftf^^te&^f-iiStfTtifct. ‘e4tar-#*t 

w -(# &, Rp g& #. fr t a * w, * »r it w et ^ (*. k. t—* * # £ tt jk sr) t tt f 1 * 

% « A *& Z- -A -. u #• ft. #i # S iSt -t g fr & fl « # & fb Jt A fe Ik a ii f& «.» #. ft 


i 
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■St 4 . * * T 'Jr «(* A -fn St *>«A) Ift -t *£ £ & A S S „ : " 

'I-± & * ft« *iit *»£«-1 # tf«, ft*, a .Ml i &*J -f 7 «« ±#ft>f4, 

*ft 4 . **-*•«. 

teAlf# .LSfSLtf-tHt. & iifc « *)•. * *fe ^*8 ft W « 

**-#.*,,-tit# If *MHfc-.a-&A,-it.£4*4*' i ?'ftW I , it#* iff IHfrft*.*. 

ft£-ffr-{i.ftRI, 

at ^-s- fa fa « ft s. *§ *fc ^. 

&ifc, 4 ^fai!fc*&**-*-<Hr 4 ft. -«-fa life ft 

t = f A ft $J & J*U£ & $| + &*/£$ 

afaMlSItSS^S^Sm 
M ft (a S ^ «T fi K)), ffl S a M A A . A lU M A (ft & A $ R H: £ £ fa fit 4516 M i£ 

m m. m sfc, s f- a w ± si a * c in a * a *, * it t? %%) js j® » x 1® * & h it en 

tests Jtt 

n * a as ^ abj m *i jp ftt, a a?) pm. si« jp a a a s e m w fir $ s m, m in f& ft 

« to, ft Kmitift,&&&&!&)£ Br&sra&a 

£ 1 a. 

n(*»«»»»ira*i»#ih»m»tfi.^. fift,*t*j£iiiiAT-i^i“w,*4.,iA#aatt%*fi;^H# 


i 
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> wfrrcsm 


®!0-4ji^^J5i5tlK]^Sca o 








UPAfraM/K lit *h, SHfi a ® M, £ ^ 

E5i?feffi fitsit «t , * m m m 


jfcfcs iftS(P) 


Max) 



ggAW«&o ifcW-,S3EW&$# 


ffi m k tt a m ± w r 4 ■> etj la a st m ® 
ss^w««ffl^Afls^^ 0 im,n 


91.ffl.Wo ""'^ I 

B6tt«»-h#T«*aAWttf»T,* .^ nmneFxoi 

GaAtt**w3ts*w#i«*iaT mie _ 4 mtmtli x**z**m 

HM»«5feSir#Bf«^,HR1ttt*»* 

#^FiP5fe«fKs. *ns io-4ffi^,B[*a»wi5SfiKA{Mcu))wsiS,afi5affiffi 

l(-M£D( I ))fiMfi'i+ t MCU)^-MED(^)W5E**aT«:^fittWa|5& 


10-4 ftftaesitife^^itBB 


§(-MED(x))WI6*r(t'$'K MC(i)^-AiED(a:)WS^fl|®Ttt^*ttW«E6 

ttffliteS-ABSAo a-jfl-lllSIlgtjlSBaA: 


ftaio-4 ffi%: 

fflisiiifff, #*«**##£*«*&**<«»&»» 

Wj£*^«fflffi®£Si)SMv(fc,BP@ 10-4 tp mc(x)^-med(x) W£,£J?f*r&W 

a smhe castas 

nafcSfcwrGi 

na»5it»ffM*TfiUt»aa.apKir3as#Ha®aji5feffiaRfi#£s^nt 
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.jSt- 







a**«m*ifi«***H*i, 1 «<P.fi*«^»nWln|lsi:^**#WRftt#tt 


mm. ®#*M».fi : s 6 ®ffi^tt^wwi 56 tttiifea<]S;*iiPJSW 7 K¥,BPffl 10-4 

-r* » 







c(i)+ 


^5 



^mmwfi^EDf^.ja^sao.ga),, £±,&#gfc 



# am aw & a % #&■n m ft ^ ® n w m m, bp % «g& it it sfe * * * fir * 



Bt.Sfc 


^ssws*,ja^itao.9b) 


SfcSftSffl&fi = C(x)+ED(x) fix<x-fr (10.9a) 

= C(x) ^x^x*at (10.9b) 









*#«.i^i6ft3Eji*®TSff«B&jE#ii. ^a^Sfi«u®ram^,Rsa 




*afiMA«#3PfiSSItMSo RaZ.jfcW, 





#fi 

g&m r a s#*ft i: &i± m ff 






* EFit § a * s§ fi, a a « fi «j m m % r * *r » fi, fi ft £ & 1 
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